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Abstract. Rural income diversification has been found to be rather the norm than the exception in developing 
countries. Smallholder households tend to diversify their income sources because of the need to manage risks, 
secure a smooth flow of income, allocate surplus labour, respond to various kinds of market failures, and apply 
coping strategies. The Agricultural Household Model provides a theoretical rationale for income diversification 
in that rural households aim at maximising their utility. There are several elements involved, such as agricul-
tural production for their own consumption and markets, leisure activities and income from non-farm sources.  
 
The aim of the present study is to enhance understanding of the processes of rural income generation and diver-
sification in eastern Zambia. Specifically, it explores the relationship between household characteristics, asset 
endowments and income-generation patterns. According to the sustainable-rural-livelihoods framework, the 
assets a household possesses shape its capacity to seize new economic opportunities.  
 
The study is based on two surveys conducted among rural smallholder households in four districts of Eastern 
Province in Zambia in 1985/86 and 2003. Sixty-seven of the interviewed households were present in both sur-
veys and this panel allows comparison between the two points of time. The initial descriptive analysis is com-
plemented with an econometric analysis of the relationships between household assets and income sources.  
 
The results show that, on average, 30 per cent of the households’ income originated from sources outside their 
own agriculture. There was a slight increase in the proportion of non-farm income from 1985/86 to 2003, but 
total income clearly declined mainly on account of diminishing crop income. The land area the household was 
able to cultivate, which is often dependent on the available labour, was the most significant factor affecting 
both the household-income level and the diversification patterns. Diversification was, in most cases, a coping 
strategy rather than a voluntary choice. Measured as income/capita/day, all households were below the poverty 
line in 2003.   
 
The agricultural reforms in Zambia, combined with other trends such as changes in rainfall pattern, the worsen-
ing livestock situation and the incidence of human disease, had a negative impact on agricultural productivity 
and income between 1985/86 and 2003. Sources of non-farm income were closely linked to agriculture either 
upstream or downstream and the income they generated was not enough to compensate for the decline of agri-
cultural income. Household assets and characteristics had a smaller impact on diversification patterns than ex-
pected, which could reflect the lack of opportunities in the rural environment. There is a need for further re-
search on heterogeneity within income sources.  
_________________________________________________________________________________ 
Keywords: agricultural economics, agricultural household model, econometric functions, food security,      
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1. Introduction  
 
This chapter gives the motivation for studying rural income generation and diversification in 
general, and in Zambia in particular, and briefly describes the chosen research approach and 
methods. The focus then moves to the specific research questions addressed in this study and 
finally the relevant definitions in the study of rural income diversification are discussed.  
 
1.1 Background  
 
Agriculture remains the main source of income for the majority of the rural population of 
developing countries. Nevertheless, a large proportion of rural households modify their 
economic activities in a variety of ways under different conditions (Ellis 2000). Firstly, farm 
households may intensify, extensify or diversify their agricultural production. Secondly, they 
may also diversify their portfolio of economic activities outside agriculture either on or 
outside of the farm, or some members might migrate to other areas temporarily or 
permanently in search of better opportunities (Scoones 1998). Bryceson (1996) calls this 
process “deagrarianisation”, i.e., the diminishing role of agriculture in the household’s 
income and livelihood strategies. In this study diversification refers to a process in which 
households voluntarily or involuntarily increase the number of economic activities they are 
involved in. 
 
The impact of income diversification on the household economy is a widely debated issue 
and there are differing points of view, for example, it may counteract the advantages of 
specialisation (Newbery and Stiglitz 1981; Delgado and Siamvalla 1997; Collier and 
Gunning 1999), it could be considered an ex ante risk management measure for securing 
more stable household income and consumption (Bardhan and Udry 1999), or it could be 
adopted as a coping strategy or a strategic decision to allocate resources in expectation of 
better returns (Reardon et al. 2000). Timmer (1997) claimed that at the early stages of the 
agricultural transformation, there is significant diversity at the farm level most households 
producing for their own consumption. At the later stages with better functioning markets, the 
households move towards specialisation in their production.  
 
Rural smallholder households in developing countries are typically production and 
consumption units, which explains some characteristics of their behaviour (Singh et al. 
1986). They make production, consumption and labour-allocation decisions that are often 
interdependent. The aim of the household under such conditions is to maximise its expected 
utility, which may comprise several elements and is subject to several constraints. This 
household-equilibrium function linking consumption and total income forms a basis of an 
agricultural household model that could be used for analysing the effects of farm price pol-
icy, for example, and also various other types of household-related issues (Taylor and Adel-
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man 2002). These include income-diversification decisions, nutrition policy, downstream 
growth, migration and savings.  
 
The focus in the present study is on rural income generation and diversification. The  
equations used in many studies analysing the elements and determinants of income 
diversification are based on the Agricultural Household Model. The variables in these 
equations are often drawn from the Sustainable Rural Livelihood framework (e.g., Scoones 
1998; Ellis 2000), which in turn is based on categorisation of the households’ capacities and 
assets under five groups: physical, natural, financial, human and social.  
 
For the present study rural income generation and diversification were explored in the 
eastern part of Zambia. The country experienced major agricultural policy reforms during the 
1990s, which radically changed the operating environment of the previously subsidised and 
protected agricultural sector. It is assumed that the country was still in the process of 
agricultural transformation during the early 2000s. The aim of this research was, in addition 
to illustrating the post-reform rural income-generation and diversification patterns, to analyse 
the changes between the pre- and post-reform periods. The second reason for choosing 
Zambia was that in the early 2000s little was known about its rural income generation and 
diversification, whereas there was more information available on many other countries in the 
region. Access to a dataset collected by IFPRI in eastern Zambia around the mid-1980s 
determined the site of the study. The same villages in Eastern Province were visited and data 
collected again in 2003. The latter is refered to as Easten Procinve Income Diversification 
Study (EPIDS).   
 
Diversification to non-farm activities is often seen as an opportunity to supplement or 
substitute farm income, or as an option for those not able or willing to earn their living from 
farm sources. The results of the present study show that non-farm income sources in the 
eastern part of Zambia were closely linked to agriculture either upstream or downstream, and 
constituted approximately one third of the total income. They played a smaller role in 
households with a higher farm income, such as from cotton-growing contracts. The findings 
suggest a two-fold purpose of non-farm activities: for the poorest it is a means of survival 
and for the wealthier it is a deliberate investment in anticipation of better returns.  
 
The share and relative importance of non-farm income in the total household income  
increased from 1985/86 to 2003, but this was caused by a decline in crop revenue rather than 
an increase in absolute non-farm income. The diversification index, which illustrates the di-
versity of income sources in numerical terms, was higher in 2003 than in 1985/86, 
suggesting a move towards more diverse income streams. Still, the most important factor 
affecting income generation was the size of land the household was able to cultivate. 
 
The structure of this report is as follows. The Introduction continues with a presentation of 




diversification. The second chapter concentrates on the Zambian agricultural sector and the 
policy reforms introduced during the study period from 1985/86 to 2003. Chapter 3 discusses 
the theory and the model of an agricultural household in the semi-commercial conditions 
typical of developing countries as a basis for analysing the determinants of rural income 
diversification. Chapter 4 introduces the Sustainable Rural Livelihoods framework, reviews 
the literature on earlier research on income diversification, focusing mostly on Africa and 
also summarises the theoretical framework of the study. Chapter 5 discusses the datasets and 
methods used in the study. The results of the descriptive and causal analyses are presented in 
Chapter 6. Chapter 7 discusses the results, and finally Chapter 8 draws conclusions, makes 
policy recommendations and suggests some topics for further research.    
 
1.2 The aim of the study  
 
Rural income generation and diversification have been studied in many countries, including 
Sub-Saharan Africa, but in the early 2000s little was known about the phenomenon in 
Zambia. Since the opportunities are closely tied to the policy, institutional and physical 
environments in which the households operate, it seemed useful to conduct a study in this 
country too, where the agricultural-policy reforms of the 1990s had brought changes in the 
economic opportunities open to rural areas.  
 
Hence, the purpose of the present study was to explore the relative and absolute 
contributions of the different income sources to households’ total income and wellbeing in 
rural Zambia, taking into account the changes in their operating environment. Firstly, it was 
considered important to generate a rather comprehensive picture of the income generation 
and diversification patterns during the time of the second survey in 2003. Secondly, the 
quantitative panel data and the qualitative data collected from the same households before 
and after the reforms in 1985/86 and 2003 made it possible to assess the effects of the on-
going trends, processes and changes in the patterns, which seemed particularly relevant to 
the present study. The objective was to draw conclusions and make policy recommendations 
based on the fingings. 
 
A general hypothesis formulated based on a literature review, posited that the agricultural 
reforms between 1985/86 and 2003 initiated a process of agricultural transformation and 
induced a change in the households’ income strategies towards diversification. 
 
Some assumptions were also made concerning the characteristics of the farm and non-farm 
income sources. First, there would be clear seasonality in income-generation patterns. 
Secondly, the non-farm income sources would be closely linked to agriculture. Thirdly, the 
household asset endowments would be the main determinants of the generation and 
diversification patterns. Fourthly, the non-farm income would reduce income inequality. 
Finally, non-farm income would at least partly compensate for the non-availability of formal 
credit, such as giving access to agricultural inputs.  
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 The following questions were formulated in order to organise the analyses and generate 
information for  assessing the hypothesis and assumptions:  
 
 What were the characteristics and determinants of the patterns of rural income 
generation and diversification in eastern Zambia in 2003? 
 How did rural households respond to the changes in their operating environment i.e., 
what were the major changes in their patterns of income generation and 
diversification, and in their income levels, between the two surveys in 1985/86 and 
2003?  
 
 In addition, some more detailed questions were identified:  
 
 Did the income sources differ between the income fractiles, the land-size categories 
and the male- and female-headed households? How much income was generated 
from the different sources and their combinations? Were there any interdependencies 
between the sources? Was there a relationship between income diversification and 
income equality? 
 
The findings of the study and the answers to the above questions are presented and discussed 
in Chapters 6 (Results), 7 (Discussion) and 8 (Conclusions).  
 
1.3 Definitions   
 
This study focuses on rural income generation and diversification at a household level.  
Diversification in this context refers to a process in which households voluntarily or 
involuntarily increase the number of economic activities they are involved in. Diversification 
can take place within agriculture and outside agriculture. Agricultural diversification is 
linked to agricultural transformation by Timmer (1997) who stated that at the early stages of 
agricultural transformation when most households produce for subsistence there is diversity 
in agricultural production at the individual farm level. At the later stages, the rising 
agricultural productivity with surpluses will enable development of the non-farm sector. 
Kimenju and Tschirley (2008) claimed that the transformation will first lead to greater 
economic diversification, which later reverses its course because farmers in an enabling 
policy and economic environment will specialise in activities in which they have a 
comparative advantage.   
 
The terminology attached to rural incomes and livelihoods is mixed making it necessary to 
define what is meant by income diversification in each context. It is necessary to 
differentiate between income diversification and livelihood diversification as the two are not 
synonymous. Livelihood is more than income, which refers to earnings in cash and in kind, 
and also encompasses social institutions, gender relations and property rights (Ellis 1998). 




and social relations, whereas economics studies are more concerned with the different 
income sources, including farm, off-farm and non-farm income (ibid.). Still, the two 
concepts are closely connected in that income is a direct and measurable outcome of  
livelihood processes (Ellis 2000).  
 
Depending on the country in question, there may be differences in national accounting 
systems and in the classification of different sources of income, and it is advisable to follow 
the country-specific system as far as possible: in this case the Zambian systems and 
definitions were followed to a great extent. A basic classification in income can be made by 
sector, function and space (Barrett et al. 2001a). The sector comprises farm and non-farm 
sources, for example, the function includes wage employment and self-employment, and the 
space differentiates between local and migratory sources of income.  
 
This classification, however, does not capture significant sources of income, often called 
transfers, such as rents, dowries, interest, and pensions, both in cash and in kind.  Carletto et 
al. (2006) distinguished between dependent and independent. income sources: wage income 
is considered a dependent source, while crop and livestock production, business activities, 
transfers and miscellaneous sources are independent.  
 
A household’s income comprises cash earnings plus in kind earnings that can be converted 
to cash values using market prices. The cash earnings originate from the sale of crops and 
livestock, wages, rents and remittances, for example, and the in-kind earnings refer to 
payments-in-kind and the transfer of consumption items (Ellis 1998).  
 
Islam (1997) presented a location-specific classification: 1. income earned from non-
agricultural activities in rural areas, either within the household or outside, in self-
employment or in wage employment; 2. income earned from non-agricultural activities in the 
small, rural towns through self-employment or wage-employment; 3. income earned by rural 
households through commuting to work in large cities; 4. income obtained through 
remittances from household members located in the cities, and 5. income obtained through 
remittances from household members located overseas.  
 
The literature often distinguishes between on-farm, off-farm and non-farm income, or 
agricultural and non-agricultural income.  These classifications per se do not reveal much 
about the location or whether the income is from wage or self-employment. There is also a 
need to define what is meant by on-farm and non-farm activities, e.g., to which category 
income from livestock, forestry, fishing and the processing of agricultural products is 
assigned.  
 
Another consideration is what is included in income: to what extent it stands for the actual 
cash or in-kind compensation received by selling goods and services, and whether the value 
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of household comsumption is also included. Often it is the quality of the data that determines 
how the concepts are defined and what is included and excluded.  
 
The main focus in this study is on income diversification rather than livelihood 
diversification, although some elements of the livelihood approach are applied when the 
determinants are analysed. Income sources are categorised as farm income and non-farm 
income, which closely follows the classification in Zambia. Farm income comprises the net 
value of crop production, either sold or consumed by the household1, and the cash and in-
kind income from livestock. Non-farm income consists of cash and in-kind income from 
forest products, business activities, wage employment and piecework (both agricultural and 
non-agricultural), and all kinds of transfers the household receives, including food aid and 
remittances. The processing of agricultural products is included in business income. The 
location of the income source is not used as basis for differentiation. Annual indicators for 
both gross income and net income are used, the difference between them being the cost of 
the agricultural inputs. Durable goods and investments were excluded from the calculations.  
 
The main unit of analysis is the household although income diversification can also be 
studied at individual and village levels. The Zambian Central Statistical Office (CSO 2002) 
definition of the household is used:  “A household consists of all members of one family 
who are related by blood, marriage, or adoption, including other persons, such as house-help 
or farm labourers, if any, who normally live together in one house or closely related premises 
and take their meals from the same kitchen. It may also consist of one member.” 
 
The definition of the head of household used in this study is the one used by the CSO (CSO 
2002) “a person who is considered to be the head by the members of the household. The 
husband, in a matrimonial household is usually taken as the head of the household. In his 
absence it is the wife or the eldest member of the household who assumes responsibility of 
head of household”.  
  
                                                 
1 The unit prices were estimated using the data from crop sales because no specific questions on consumed 




2. Agricultural and rural change in Zambia during the 1990s and 
early 2000s 
 
The discussion in this chapter focuses on changes and trends in the Zambian macro-economy 
and the policies shaping the rural environment in which smallholder households make strate-
gic decisions concerning income generation and diversification in terms of household re-
source allocation and investments, for example.    
 
2.1 Changes in the economic and political environments  
 
Zambia, in which 35 per cent of the population of approximately 11 million2 live in urban 
areas, is among the most urbanised countries in Sub-Saharan Africa. One major reason for 
the high rate of urbanisation is that the economy used to be heavily dependent on copper 
mining (Holden 1997). Sixty-five per cent of the population are rural and rely mainly on 
smallholder agriculture. However, agriculture has contributed only 15-30 per cent to GDP in 
recent years (IMF 1999; Wichern et al. 1999; World Bank 2006), indicating that agricultural 
productivity and growth have been only modest. The annual population growth rate was 
approximately 1.7 per cent in 2004 (UNDP 2006). 
 
The total agricultural production of Zambia grew during the post-reform era in the 1990s, but 
per-capita production has varied substantially, also in cereal production: the per capita 
production index of cereals was 119 in 1990/92, 138 in 1993/95, 118 in 1996/98, and 103 in 
2002/04 compared to 100 in 1999/2001 (FAOSTAT 2009). The availability of food 
measured as the total availability of calories per capita/day has been on the decline since the 
early 1970s, being 2,268 kcal per capita per day in 1971-75 and 2,083 kcal in 1991-94 
(Wichern et al. 1999). According to UNDP statistics3, the per-capita availability of calories 
had further declined to 1,970 by 1997, and the average daily energy intake was 1,900 
kcal/cap in 2000-2002 (FAO 2005). 
 
Food consumption in 1997 was, on average, 47 per cent of total household consumption. 
Eighty-six per cent of people were under the national poverty line in 1987-1997, and 76 per 
cent under the one USD/day income poverty line (UNDP 2000). The 2002-2003 Living 
Conditions Monitoring Survey (CSO 2004) indicated that 46 per cent of the population was 
living in extreme poverty in that their income did not meet the cost of a minimum food 
basket, while 21 per cent could afford the food basket but fell short in terms of other non-
food daily needs. The incidence of poverty turned out to be higher in rural than in urban 
areas.  
 
                                                 
2 FAO 2005. FAO Statistical Yearbook. Country profiles 2004, Vol.1/2. Rome. Italy.  
3 UNDP 2000. Human Development Report 2000. Oxford University Press. USA. 
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Zambian farmers fall into three categories (e.g., CSO 1994; Wichern et al. 1999; Siegel and 
Alwang 2005). Smallholder farmers with less than five hectares of land (often less than 1.5 
hectares) are the most numerous, at approximately 800,000, and their production is based on 
the use of hand-tools and the limited use of external inputs. At the other extreme, 1,000 
commercial farmers are located in the most favourable agricultural areas close to the railway 
line and use modern technology to produce a large proportion of cash and export products. 
The medium-sized  group of about 50,000 farmers utilise animal draught power and cultivate 
between five to 20 hectares (Wichern et al. 1999). Small-scale farm households constitute 56 
per cent of the total population, and poverty among this group is high, 90 per cent of the 
smallholders being below the poverty line (Seshamani 1998).  
   
Agro-ecologically the country is divided into three zones. Zone 1 is located in the southern 
parts of Southern and Western Provinces, Zone 2 covers the central parts of the country, and 
Zone 3 comprises large areas in North-Western, Luapula and Northern Provinces. Zone 2 has 
the highest agricultural potential and also the largest population. The rainfall in the Zone 3 
the is normally abundant, but the quality of the soil limits agricultural production, whereas 
Zone 1 often suffers from insufficient rainfall (CSO 1994; GRZ 2005). 
 
2.1.1 Policy reforms 
 
 The Zambian government played a heavy controlling and regulating role in the agricultural 
sector immediately after independence in 1964 until the early 1990s (Wichern et al. 1999). 
Since the aim of government policy was to ensure the availability of cheap staple food i.e., 
white maize for urban dwellers, hybrid maize production was promoted through research, 
extension, credit, input supply, marketing, and price-subsidy programmes funded by the 
government and various donors (Holden 1997). The government also wanted to favour 
remote smallholders over large farms by securing pan-territorial maize pricing (Wichern et 
al. 1999). The producer prices were kept attractive to smallholders in order to reduce shifting 
cultivation (slash and burn), to settle smallholders permanently, and to implement the 
government's "back-to-the land" policies (Moore and Vaughan 1994).  
 
In this policy environment maize production was meant to be largely free of uncertainty, 
which led to a rapid expansion from the 1970s until the early 1990s.  Smallholders enjoyed 
conditions close to contract farming even in the more remote areas, the government 
providing them with seed and fertiliser, and guaranteeing marketing, transport, and prices 
through parastatal (National Agricultural Marketing Board NAMBOARD) and later through 
cooperative channels (Wichern et al. 1999). The cost to the government of such agricultural 
policies was high and the system was considered inefficient (Kydd 1989). In 1990 13.7 per 
cent of the government budget was used for producer and comsumer subsidies in order to 
maintain low maize prices for urban consumers (McCulloch et al. 2000). There was a decline 
from the 1980s when the average annual budget share for subsidies was 20 per cent 




input-distribution system started suffering from severe delays (Seshamani 1998), thus 
preventing timely cultivation.  
 
With government support the proportion of smallholder farmers in maize production rose to 
80 per cent towards the end of the 1980s. At this time maize accounted for 95 and 38 per 
cent of the agricultural crop sales of the smallholder and large-scale farmers, respectively 
(MAFF 1997). In the mid-1980s, 83 per cent of smallholders’ land in Eastern Province was 
allocated to maize - 60 per cent to local and 23 per cent to hybrid varieties (Kumar 1994).  
 
Because of the economic crisis in Zambia towards the late 1970s, which was brought on by 
rising oil prices and declining copper prices on the world markets, international financing 
institutions, namely the IMF and the World Bank, introduced the Stabilisation and Structural 
Adjustment Program (SSAP) in order to bring about change in the government economic 
policies. The first steps towards macro-economic reform were taken as early as 1982 with 
the ending of price and marketing control for several goods (Kydd 1989). Other measures 
such as foreign-exchange trading auctions soon followed.  
 
Further steps were taken to liberalise the agricultural sector during the mid-1980s (Table 1). 
For example, the minimum price was abolished for wheat and the inter-district trade ban was 
lifted. Maize subsidies were still markedly high and the government’s attempt to cut them 
led to severe urban riots in 1986 and the decision had to be reversed. NAMBOARD was 
disbanded in 1989 and the cooperative movement took responsibility for maize marketing. 
Tariffs on many commodities, including tobacco and coffee, were cut towards the end of the 
decade (Wichern et al. 1999).  
 
The new Movement for Multiparty Democracy (MMD) formed a government in 1991. The 
liberalisation of the economy gathered pace because of the fiscal crisis, the influence of the 
international financial institutions, the intolerably high costs to the national economy caused 
by the agricultural sector, and the more liberalisation-friendly attitude of the new political 
regime. The main elements of the agricultural reforms included the dismantling or 
privatisation of the state-owned marketing and processing institutions and the input and 
credit-distribution systems, the abolition of producer and consumer subsidies, the gradual 
lifting of export and import restrictions, and the introduction of market-based price 
determination (Seshamani 1998). 
 
Maize imports and consumer and transport prices were liberalised in 1992, and regional and 
seasonal differences in transport costs, for example, started to affect prices. One further step 
was to abolish the minimum price of maize and the privileges enjoyed by exclusive buying 
agents in 1994/95 (Wichern et al. 1999).  
 
Liberalisation resulted in the collapse of the marketing and credit functions and fertiliser 
delivery systems in 1993-95, especially in remote rural areas, which had an accelerating 
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impact on rural poverty. Starting from 1996,  increasing producer prices and the deregulation 
of maize milling gradually brought about growth in rural areas, although the beneficiaries 
were only those with access to inputs, transport and services. Rural growth was therefore 
accompanied by an increase in inequality (McCulloch et al. 2000). 
 
Rural Zambia is overwhelmingly poor, the highest prevalences and the deepest poverty being 
in the most isolated areas according to the study conducted by Alwang et al. (1996). The 
major determinants of poverty include distance from food markets, infrastructure and 
primary schools. Jayne et al. (2002) found, however, that data were inadequate in terms of 
analysing the specific effects of policy changes and reforms separately from other factors 
that simultaneously affected the economy and society, such as HIV/AIDS, political changes, 
the weather, and agricultural-policy changes in other countries. One could add to these 
contributing factors the impact of environmental degradation and livestock diseases.  
 
In 1997/98 the government of Zambia considered the agricultural-policy reforms have been 
accomplished. Some aspects of the macro-economy, such as the fiscal and agricultural 
policies continued to affect the market, however (Wichern et al. 1999). For example, the 
government had not entirely withdrawn from maize and fertiliser distribution, which led to 
increasing uncertainty and risk among private traders (Jayne et al. 1999). The price subsidy 
for fertilisers was actually re-introduced for the 2002/03 season, and has been in use ever 
since. In real terms, public budget allocations to the agriculture sector declined significantly 
after the reforms, and in 2006 were only 20 per cent of the 1986 levels (Govereh et al. 2006). 
 
During the process of liberalisation, market signals were expected to make farmers adopt the 
crops offering relative advantage. The existing agricultural structure with its smallholder 
dominance, added to the poor human capital prevented farmers from changing their 
production patterns rapidly, however. Given that the consumer preference was still for 
maize, it was difficult for the smallholders to shift immediately to other marketable coarse 
grains and other crops (Zulu et al. 2000)  
 
When the pan-seasonal pricing policy was abolished, farmers were expected to profit by 
storing some of their products for later selling, but the lack of on-farm storage facilities 
forced most of them to sell at a single point of time (Chiwele et al. 1996). This kind of 
inflexibility slowed down the process of change.  
 
The policy reform could be seen as both a risk and an opportunity for smallholder farmers. 
According to Wik (1998), those in remote areas of Zambia faced new threats because of the 
changes in the agricultural policy environment that made many of them return to traditional 
slash-and-burn cultivation. There is evidence that farmers in the northern parts did not 
entirely end shifting cultivation, not even during the period when hybrid maize was being 






Table 1. Development and reform of agricultural and macroeconomic policy of Zambia. 
 
Year Policy applied, major change or event  
 
1936  white farmers’ cooperatives in existence 
 establishment of Maize Marketing Control Board 
1947  cooperatives for African farmers allowed 
 establishment of rural Agricultural Marketing Boards 
1964  Independence 
1965  producer cooperatives established 
 cooperative unions turned into buying agents for the Board 
 cooperatives were a tool for control for the UNIP party 
 era of extensive cooperative development 
1969  the two Boards merged  → National Agricultural Marketing Board 
(NAMBOARD) 
1973  New Cooperative Policy → Multipurpose Cooperatives 
 Zambian Cooperative Federation ZCF and provincial unions established 
1974  policy objectives: higher incomes for farmers, cheap food for urban 
population 
 pantemporal and panterritorial maize pricing 
 seed and fertiliser subsidies in use 
 research and extension biased towards maize 
1980  government spending 19% of revenue on agricultural subsidies and 10% 
of foreign exchange on food imports 
 high producer prices, low consumer prices → high government costs 
 maize import tariff 15% + non-tariff barriers (licences) in use 
1982  minimum price replaced fixed prices except for maize, wheat and fertil-
iser 
 1982-86 40% devaluation of Zambian Kwacha 
1985  maize subsidy 131% of into-mill price 
 minimum prices removed from wheat 
 termination of inter-district trade ban 
 government monopsony continued 
1986  urban riots because of food price increases 
 overvaluation of Kwacha from 18 to 98% in 1986-1993 
1989  NAMBOARD closed 
 partial market liberalisation  
 free market prices except maize and fertilisers 
1990  tobacco tariff 100 % → 30% 
 coffee tariff 100 % → 50 % 
 wheat tariff 15 % 
1991  cooperatives lost their monopsony position → collapsed 
 maize imports subsidised 
 permission for private trading of maize and fertilises 
 movement for multiparty government took office 
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1992  consumer and transportation prices liberalised but minimum maize pro-
ducer price remained 
 principal marketing agents appointed 
 a severe drought in Zambia  
1993  termination of maize transport subsidies 
 20 % tariff on wheat imports 
 minimum maize producer prices set 
 increasing interest rates due to liberalisation of financial markets → 
slow emergence of private trade → government interventions continued 
 high inflation → real producer prices decreased 
1994  export ban on maize and maize meal 
 minimum maize prices abolished 
 privatisation of oil mills, National Milling Company, cotton, sugar and 
milk industries 1994-1996 
1995  ZCF's bankruptcy 
 Food Reserve Agency (FRA) established → underpriced state sales of 
fertilisers 
 Zambia joined WTO 
1996  agricultural sector investment programme initiated 
 partial removal of binding export restrictions 
1997  FRA distributes fertilisers on credit 
 government states: liberalisation accomplished, but direct and indirect 
interventions still continue, e.g. high inflation, interest rates and ex-
change rates, also heavy taxation on agricultural producers 
1998  FRA importing maize 
 privatisation of seed and fertiliser industries 
1999  preparation of a new National Agricultural Policy 
 government contracts private firms to distribute fertilisers 
2001  severe drought 
2002  50 % subsidy on fertilisers  
 free input delivery to the poorest 
 
              Sources: Wood and Schula(1987), Mickels-Kokwe (1997), Wichern et al. (1999), Jayne et al. (2002) 
 
Seshamani (1998) aptly described the situation of a smallholder farmer after the reforms:  
 
The main victim of the inadequate national response from private agents has been the 
small farmer. While he waited for his produce to be collected (information regarding 
policy changes not having seeped through to him), it was mostly not collected. Since 
there had been guaranteed and prompt state collection earlier, he had not set up any 
storage facilities. The lack of storage facilities now made him desperate. His 
desperation was aggravated by his enhanced cash requirements since, with the 
introduction of user charges in health and education, he had to make allocations to 
school and health fees, which he never did before. Also, since the agents did not 




This was not easy in view of lack of transport to reach the markets. And when he did 
reach the markets, he found them to be buyers’ markets where the prices were not in 
his favour.  
 
Well-located maize sellers benefitted from the reforms. There was also crop diversification 
during the post-reform era, and new economic opportunities arose for smallholders. In 
particular, cotton, tobacco and paprika emerged in more accessible areas of the country, 
whereas in the remote areas traditional food crops such as cassava, groundnuts and sweet 
potato expanded in terms of land area and production (Zulu et al. 2000). The production 




Figure 1. Production trends in food staples in Zambia.  
Source: FAOSTAT 2006 
 
According to Deininger and Olinto (2000), the liberalisation had only a minor impact on 
agricultural productivity in Zambia. Their analysis from the mid-1990s indicated that the 
supply response of the rural producers to the policy changes had been limited. Three main 
conclusions were drawn. First, unreliable input delivery and poor access were more 
important factors decreasing their use than the actual prices. Secondly, the lack of long-term 
credit facilities was a barrier to the ownership of productive assets such as work oxen, which 
would have increased efficiency and productivity. Thirdly, the constraints facing 
smallholders were related to market access and non-obtainable inputs rather than to the poor 





















































The Government of Zambia (GRZ) introduced a new Land Act in 1995, which in principle 
gave land value and provided a basis for property-rights allocation. During the present study, 
in most areas the traditional system whereby local chiefs decided on land-user rights still 
prevailed and farmers were seldom able to obtain a title deed or the full range of property 
rights. This had an impact on the use of land as collateral and on the willingness of farmers 
to invest in improvements (Wichern et al. 1999). Smith (2004) found evidence in Southern 
Province of title-holders having greater fixed investments and available credit than other 
landholder categories, and of a causal path from tenure security to productivity and income.  
 
An essential part of the Zambian economic-reform process was the public sector reform, 
which led to retrenchment among the Government staff. Even more significant was the 
privatisation of previously state-owned and parastatal enterprises, which led to reductions in 
job opportunities in the public sector. The most significant change was the restructuring of 
the mining and manufacturing sectors, which started in 1992 and resulted in a major decline 
in formal employment opportunities (McCulloch et al. 2000). The number of paid employees 
in all economic sectors declined from 543,300 in 1990 to 465,017 in 1998, and further to 
423,978 in 2002 (IMF 1999, 2004). Consequently, rural areas that used to be sources of 
urban labour experienced return migration, diminishing flows of remittances (Gould 1997), 
and an increasing need for rural farm and non-farm work opportunities as urban employment 
opportunities diminshed.   
 
Along with the privatisation and liberalisation processes, GRZ started planning an 
Agricultural Sector Investment Programme (ASIP) in 1992, which was intended to establish 
a framework for a unified agricultural policy and co-ordinated development efforts in the 
agricultural sector. Its preparation also called for better coordination and the more efficient 
use of government and donor resources. An essential part of the process was a  functional 
analysis intended to assess what functions should be taken over by the Ministry of 
Agriculture, Food and Fishery (MAFF) and which ones ought to be left to other partners. 
This analysis remained incomplete and created confusion about the roles and responsibilities 
in the various sectors (Kane Consult and RuralNet 2002). The implementation of the first 
ASIP commenced in 1996, but the results remained below expectations. The donors ended 
up losing  confidence in the transparency of the government funding mechanisms, and failed 
to channel their funds through a basket fund controlled by MAFF (Ruotsi et al. 2001). 
Nevertheless, there were some positive sectoral outcomes during the period, including an 
increase in the total and average cultivated area per farm, and some diversification from 
maize to other crops. The share of non-traditional exports in total agricultural exports also 
increased significantly (Kane Consult and RuralNet 2002).  
 
The preparation of ASIP II, or the ASIP Successor Programme, commenced along with the 
preparation of a new national agricultural policy in 1999. The sector programme was 
supposed to be a vehicle for implementating the national policy, but difficulties with its 




Cooperatives (MACO, the former MAFF) ended up with a new proposal called the 
Agricultural Commercialisation Programme (ACP). It was meant to be a vehicle for the 
implementation of the agricultural component of the National Poverty Reduction Strategy 
Paper (PRSP) and the new National Agricultural Policy (NAP). The position of both the 
NAP and the ACP remained unclear for a couple of years as the approval process dragged 
on. NAP and ACP did, however, establish a policy and programme framework for the 
development of the agricultural sector in the country during the time of the EPIDS study in 
2003. 
 
2.1.2 Changes in agricultural output markets  
 
Starting from the late 1980s, Zambia had made efforts to liberalise and privatise the 
agricultural sector. Following the abolition of the maize and fertilizer marketing monopsony 
of NAMBOARD and the cooperative unions, private companies replaced state-owned or 
state-controlled marketing systems only to limited extent owing to the poor infrastructure 
and the government’s continued involvement in the maize and fertiliser trade.    
 
Before the main liberalisation process started in 1991, 97 per cent of farmers sold their maize 
to cooperatives and three per cent to private traders. By the 1993/94 season half of them 
were selling to private traders and the cooperatives bought only 13 per cent of the produce, 
and 26 per cent was mainly traded between farmers (Chiwele et al. 1996). There were both 
political and economic reasons behind the rapid withdrawal of the cooperatives from the 
market. The cooperative movement formerly had strong links with the UNIP party, and the 
new MMD regime in 1991 saw market liberalisation as a means of reducing the UNIP 
influence in rural areas. According to Chiwele et al. (1996), another reason for the decline of 
the cooperatives was that they were forced to follow the floor prices set by the government,  
which the private traders considered to be a maximum price, and this gave them economic 
problems. The floor-price system was abolished during the 1994/95 season, but was re-
introduced later for maize.4  
 
The Food Reserve Act was approved by Parliament in 1995, and led to the establishment of 
the Food Reserve Agency (FRA). The task of the agency was to ensure a quick response to 
any food-emergency situation by managing strategic food reserves in the country. It soon 
became burdened with other tasks, such as fertiliser distribution on credit to smallholders in 
1997 (Seshamani 1998; Jayne et al. 2002), and importing maize and subsidising prices the 
following year. It was said that the uncertainty caused by the government’s actions and 
interventions slowed down development of private marketing enterprises. According to 
Jayne et al. (2002), some key reforms were adopted, but the government continued operating 
some of the marketing functions and this eroded the private sector’s profitability. For 
example, by importing maize and subsidising market prices in 1998 the FRA increased 
uncertainty and risk among the private traders involved in maize marketing. In addition, 
                                                 
4 The Times of Zambia, 15.5.2003 
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inadequate monitoring of the actual import needs and poorly developed market-information 
systems discouraged the private sector from playing their part in the marketing scene (ibid.).  
 
Zambian private maize traders are a heterogeneous group comprising at least three different 
operator categories: large-scale, medium-scale and small-scale (Kahkonen and Leathers 
1999). Large-scale traders are multinational or domestic companies with their own transport 
facilities, selling maize to large-scale mills. Medium-scale traders operate with small 
amounts of working capital and purchase small quantities of maize from several farmers, 
which they sell forward to local hammer mills or large-scale mills. Small-scale traders, who 
are often farmers, operate on the local level, buying maize from smallholders and selling it 
on the local markets.  
 
When the state-controlled maize-marketing monopsony collapsed, the remote areas, 
especially in Northern, North-Western, Western and Luapula Provinces with poor market 
access, reduced their production significantly (Zulu et al. 2000).  On the national level, the 
total area under maize cultivation decreased by 23 per cent between 1990/91 and 1996/97 
seasons (IMF 1999), whereas in remote areas such as Northern Province the decline was up 
to 40 per cent (Zulu et al. 2000).  
 
Many small-scale farmers were unable to exploit the new agricultural potential opened by 
market liberalisation owing to the poor infrastructure and non-functioning markets for 
inputs, credit and services (McCulloch et al. 2000). Holden (1997) also emphasised market 
imperfections as major constraints affecting productivity and efficiency improvements in the 
agricultural sector. With regard to the northern part of Zambia, he identified non-existent 
land markets; seasonal, rationed or non-existent labour markets; missing or thin commodity 
markets; non-existent or limited insurance markets; a rationed credit market; and non-
existent or incomplete information availability as key impediments to efficient market 
performance. 
 
According to Kahkonen and Leathers (1999) and Winters (2000) the transaction costs of 
maize marketing were high in Zambia. The competition in most of the markets was often 
highly imperfect: 65 per cent of the surveyed farmers reported being able to find only one 
trader, while 21 per cent were talking to two or more traders and could therefore compare 
prices. More than half of them reported that the traders set the price, while 23 per cent said it 
was determined through negotiations. Inadequate infrastructure, imperfect information, 
problems attached to contract enforcement, poor on-farm storage capacity, and the non-
accessibility of credit and inputs were found to be the major reasons for the high transaction 
costs (Kahkonen and Leathers 1999).      
 
Poor infrastructure added to the already high cost of purchasing small quantities of products 
and organising collection and transport from remote villages. Even local large-scale 




them from local smallholders (Winters 2000). Chiwele et al. (1996) conducted a study in 
Eastern Province on private-sector response to market liberalisation. They found that new 
marketing channels had emerged, but the system was still underdeveloped and producers had 
to sell their produce soon after harvesting when prices were at their lowest, especially in the 
more remote areas.    
 
A survey of Eastern and Central Provinces conducted in 1997 revealed that 68 per cent of the 
respondents sold their maize to traders, 19 per cent directly to consumers, eight per cent to 
cooperatives, four per cent to hammer mills and only one per cent directly to commercial 
mills (Kahkonen and Leathers 1999). The farm was the most common selling point, followed 
by the local market depot, the nearby town market and the buyer’s place of business. 
Approximately half of the farmers reported they went more than six kilometres to the nearest 
market.  
 
Before the reforms, the cotton trade was also organised by a state monopsony. Between 1977 
and 1994 the Lint Company of Zambia (LINTCO) purchased raw cotton at a fixed price, 
thereby also providing inputs, equipment and extension services to the farmers. All the 
ginning was carried out in LINTCO ginneries (Kahkonen and Leathers 1999). Cotton 
marketing was privatised in 1994 when the Lint Company was sold to Lonhro Cotton Ltd., 
and other private companies soon entered the sector (Kahkonen and Leathers 1999; Govereh 
et al. 2000). Eastern Province became the largest cotton producer: nearly 75 per cent of 
Zambian cotton growers reside there (Chiwele et al. 1996), and the two cotton companies 
Clark Cotton and Dunavant, which bought the Lonhro cotton business, operated in the area.5 
During the 1997/98 growing season, 60,900 farmers of the 205,076 in Eastern Province were 
growing cotton (Govereh et al. 2000; MAFF 2001a), the proportion of cotton in the total area 
cropped reaching 17 per cent (Govereh et al. 2000). During the 2001/2002 season 
approximately 70 per cent of the country’s cotton-growing households lived in Eastern 
Province, producing 64 per cent of the national harvest (CSO 2004).  
 
In order to stimulate the production and secure the availability of cotton to the ginneries, the 
cotton companies had taken the responsibility for supporting farmers through outgrower 
schemes, providing them with seed, pesticides and sprayers. According to Kahkonen and 
Leathers (1999), almost all cotton was grown under out-grower schemes in 1997. This 
system was occasionally costly, however, because of frequent defaults in credit repayments 
(Govereh et al. 2000). With a view to increasing efficiency, Dunavant adopted a new 
approach to input distribution and the provision of extension services. Replacing the 
company-employee network in the rural areas, the new system operated through trained 
distributor farmers who managed the distribution on a credit basis among groups averaging 
40 cotton growers. The distributor acted as an advisor and supervisor for the producers. The 
new approach clearly improved the credit repayment rates.6 The Dunavant private 
                                                 
5 Interviews conducted by the researcher in Eastern Province, May 2002 and February-May 2003. 
6 Interviews with cotton-company staff conducted by the researcher, Eastern Province, 2003 
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Distributor Scheme was fully in operation during the 2000/2001 season when also the credit 
recovery improved to 85%, while the following season 2001/02 showed signs of credit 
recovery decreases. The Government introduced a publicly funded credit line in 2002, which 
was the first government intervention in the cotton sector after the privatisation in 1994 
(Tschirley and Kabwe 2007).  
 
The oil mills and the National Milling Company Ltd, as well as the sugar and milk 
industries, were privatised during 1994-1996. The parastatal companies and boards, such as 
the Dairy Board and the Zambia Horticulture Products Board, were closed one after another 
around the mid-1990s. The seed sector, which had been dominated by the Zambian Seed 
Company, Zamzeed, was privatised in 1998 (Wichern et al. 1999), and new national and 
international seed companies gradually came onto the scene.  
 
The private sector had always been involved in the trading of traditional food crops such as 
cassava, sweet potato, millet and sorghum (Shawa 1993), which was beyond the scope of 
NAMBOARD and the cooperatives. These crops are often classified as non-tradables 
because their transport and other marketing costs, as well as importing and exporting costs, 
are high. It is therefore difficult to meet increasing domestic demand by decreasing exports 
or increasing imports (Delgado 1995).  
 
As revealed  in the agricultural post-harvest survey of 1997/98, private traders by that time 
had achieved the status of the most important sales vehicle for most of the crops. Exceptions 
included cotton and Virginia tobacco, for which outgrower companies comprised the main 
marketing channel, and sorghum and sweet potato, which were sold mainly to other 
households and local markets (CSO 2000).  
 
2.1.3 Changes in agricultural input and credit markets 
  
The Zambian fertiliser-supply system changed during and after the agricultural reforms. 
NAMBOARD and the cooperatives used to supply inputs to smallholder farmers on credit 
and the repayment was made when the crop was sold. Without government support, the 
credit-providing institutions such as the cooperatives and the Lima Bank encountered 
financial difficulties and withdrew from the market (Wichern et al. 1999). The government 
continued setting the retail fertiliser prices until 1992. Between 1994 and 1996, it contracted 
private firms for fertiliser and seed distribution on a credit basis, but because the repayment 
rates were less than 30 per cent the system was abandoned.  
 
In 1997 and 1998 the Food Reserve Agency (FRA) took over fertiliser distribution to 
smallholders on credit, applying a pan-territorial price and taking no account of transport 
costs to outlying areas. In 1999 the government started contracting private firms for fertiliser 
distribution (Jayne et al. 2002), which again created an imbalance among the private 




imports for subsidised distribution declined from over 100,000 metric tonnes (mt) in the 
early 1990s to 40,000 mts at the end of the decade (Govereh et al. 2002), although in 
1999/2000 about 35 per cent of the fertiliser received by smallholder farmers still came 
under the government loan programme. The repayment rate was as low as 38 per cent (ibid.), 
the losses being covered from the state budget.  
 
Fertiliser use fluctuated significantly during the 1990s. It peaked at 164,927 mt in 1993/94, 
and the following growing season witnessed figures as low as 64,525 mt (MAFF 2001a). 
During the 1999/2000 season only 20 per cent of smallholders used fertiliser (Govereh et al. 
2002). The government distribution programmes presented the smallholders with the 
dilemma of whether to pay the full price in cash to a private trader or to take a risk and wait 
for the arrival of government-subsidised fertiliser. This often led to late planting and 
fertiliser application as well as to insecurity among the private operators (ibid.).  
 
Following the drought that occurred during the 2001/02 growing season the government 
introduced a price-subsidy system aiming at increasing the use of fertiliser. The cost of the 
50 per cent price subsidy was covered from the state budget. The system has been in place 
ever since, although many problems were encountered during its implementation: coverage 
was limited, farmers received their fertiliser late, and mismanagement was reported.7  
 
During the 2002/03 season the government was thus fully involved in fertiliser marketing, 
distribution and price subsidising, and in 2006 maize price support and fertiliser subsidies 
took almost 80 per cent of the agricultural budget allocated to poverty-reduction programmes 
(Govereh et al. 2006). Fertilisers and seeds were also distributed free of charge to the most 
vulnerable households by non-governmental organisations such as the Programme Against 
Malnutrition8.  
 
The government fertiliser-subsidy programme operated through re-established cooperatives. 
To access the subsidised fertiliser, farmers were expected to join the cooperatives, which 
quickly became politicised and the distribution system non-transparent. This left many 
farmers with access difficulties.9  
 
Before the reforms the seed sector was monopolised by Zamseed, which was privatised in 
the late 1990s (Wichern et al. 1999). As a consequence, smallholders started facing problems 
with the availability of good-quality seed, especially in remote areas where the demand was 
not high enough to attract private suppliers. The use of hybrid maize varieties declined 
compared to traditional and open-pollinated varieties because of the seed-availability 
problem, as well as the higher fertiliser requirement. MAFF (2001a) reported a decline in the 
use of certified maize seed from 5,101 mt in 1996 to 3,805 mt in 1999. For cash crops such 
                                                 
7 Interviews conducted in Eastern Province and Lusaka, 2003. 
8 Interviews conducted in Lusaka, 2003. 
9 Interviews (agricultural extension staff) conducted in Eastern Province, 2003. 
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as tobacco and cotton the out-grower companies provided seeds to their contract farmers on 
a seasonal credit basis. Non-governmental organisations were involved in large-scale seed 
and planting-material distribution (cassava, sweet potato) with a view to improving the food 
situation in the country10.  
 
Before the agricultural reforms three main lending institutions, Zambian Cooperative 
Federation-Financial Services (ZCF-FS), the Credit Union of Savings Associations (CUSA) 
and Lima Bank, provided subsidised agricultural credit to smallholder farmers, while 
commercial farmers obtained their credit through commercial banks (Wichern et al. 1999). 
However, market liberalisation ended the era of government-subsidised credit delivery. High 
inflation and controlled interest rates kept real interest rates negative until 1994, although 
financial-market liberalisation was initiated in 1992. Despite the obvious profitability 
resulting form the loans, the recovery rates were very low as reported by Wichern et al. 
(1999).  
 
The first MMD government wanted to address the issue of agricultural credit partly for 
political reasons and partly because of previous failures in reform implementation.  This  led 
to the establishment of the Agricultural Credit Management Program (ACMP) in 1994 
(Copestake 1998). ACMP was intended to be a transitory arrangement until the commercial 
banks could take responsibility for rural financing. During the two years of its existence it 
distributed 135,000 donor- and government-funded agricultural loans that secured inputs for 
286,000 hectares. The repayment rate remained at 50 per cent, however, and despite 
temporarily increasing maize output, the impact on agri-business and financial development 
was considered negative (ibid.)  
 
The number of households applying for loans in the 1996/97 agricultural season was 
minimal, especially in the remote provinces where out-grower schemes and contract farming 
were practically non-existent. The cotton and tobacco companies were the most important 
providers of seasonal loans, while the commercial banks played hardly any role (CSO 
1999b).  
 
Only 11.5 per cent of rural households applied for loans from the formal or commercial 
sectors during the 1997/98 season, with 67 per cent of these applicants receiving them 
mostly through outgrower schemes of cotton and tobacco companies (CSO 1999b). Partly 
because of credit constraints, contract farming expanded to cover new crops such as paprika, 
soyabeans, castor oil, and groundnuts (Wichern et al. 1999). Loan repayment rates were also 
in decline in the cotton sector and after the 1998/99 agricultural season, the recovery rate 
was only 65 per cent (Govereh et al. 2000; Tschirley and Kabwe 2007). Although input 
credits obtainable through contract farming might have alleviated the smallholders' seasonal 
                                                 




liquidity problems, they did not solve the problem of accumulating capital for long-term 
investments in livestock, agricultural implements and storage construction, for example. 
 
2.2 Other trends in Zambian society and the economy 
 
Reforms in agricultural policy and market liberalisation were not the only things to affect 
people’s lives and living conditions in rural Zambia. There were other simultaneous phe-
nomena and trends – HIV/AIDS and changing rainfall patterns among others – shaping the 
social and economic environment both separately and interdependently. This section dis-





At the end of 2001, 21.5 per cent of Zambian adults were estimated to be living with 
HIV/AIDS and the estimated number of people who died of AIDS during the year was 
120,000. The number of AIDS orphans (under the age of 15) who had lost their mother, fa-
ther or both to the disease was approximately 570,000 (WHO 2002). The prevalence of 
AIDS had already had an impact on life expectancy at birth, which according to WHO 
(2002) was 41 years during 1995-2000. The Zambia Human Development Report (UNDP 
2001) estimated that the average life expectancy had declined to 37 years. The WHO statis-
tics revealed that HIV prevalence among antenatal women tested in major urban areas in-
creased from five per cent in 1985 to 27 per cent in 1992 and remained stable at that level 
throughout the 1990s. The incidence of tuberculosis, which is often linked to AIDS, has also 
increased in the country.  
 
The association between HIV/AIDS and food security is suggested to be strong. The Zambia 
Emergency Food Security Assessment Report (ZVAC 2003) identified four main links: 1. 
food insecurity increases exposure to HIV/AIDS infection because of risky coping strategies 
among starving people; 2. HIV/AIDS depletes the human capital needed for food production 
and income earning; 3. HIV/AIDS depletes financial capital; 4. taking in orphans threatens 
food security in already stressed households.   
  
Some studies conducted in Zambia have examined the impact of ill health on farm resource 
allocation and time lost to health related activities and funerals. Referring to the studies con-
ducted by Waller (1997) and Fosters (1993), Bangwe (1997) noted that 15 per cent of house-
holds in Monze district of Southern Province had experienced the death of one member due 
to AIDS by 1991, and by 1996 this rate was expected to reach 35 per cent. Bangwe’s find-
ings from Monze towards the end of the 1990s even exceeded the forecasts: 51 per cent of  
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households were directly afflicted11 and a further 20 per cent had been indirectly affected12 
by HIV/AIDS. Annual time lost per adult because of sickness increased rapidly, and the time 
needed for care and funerals also increased. There was some evidence that healthy adults in 
wealthy households, which often had wider networks than the poorer ones, had to work 
harder than their poorer counterparts to tend sick and orphaned relatives (ibid.).  
 
The prevalence of HIV/AIDS will have a long-term impact on rural households. The main 
findings of the Monze district HIV/AIDS study (Waller 1997) suggested that household age 
structures were changing as adults were passing away during their productive years. Further, 
women and grandparents cared for the sick and the orphaned, and became overburdened. 
Vulnerability varied between households according to their wealth and size, but in the long 
run the labour shortage was generally detrimental to agricultural sustainability. Households 
ran short of cash for farming and livestock investment, as there was no way of replenishing 
these resources. Chapoto and Jayne (2005) concluded, however, that when analysing the im-
pact of the death of a productive member of the household on production, the position of the 
deceased person as well as the initial conditions of the household need to be taken into ac-
count. They found in Zambia that specifically the wealthier households after a death of an 




Between the early 1990s and the mid-2000s Zambia was hit twice by severe droughts and 
also experienced some years with low rainfall. Meanwhile, some areas along the main rivers 
suffered from occasional floods, especially towards the end of each rainy season. Drought 
normally hits the main agricultural and livestock-producing areas, the southern, central, east-
ern and western parts of the country, harder than the north. The 1991/92 region-wide drought 
caused total crop failure in large areas of Southern, Central and Eastern Provinces. The gov-
ernment was unprepared for the emergency and Zambia became heavily dependent on exter-
nal food aid and seeds. According to FAO (FAOSTAT 2002) the 1992 food production-
index was at 82, down from the 1989-1991 level of 100. Households also suffered from 
losses of livestock owing to poor pastures and the unavailability of water. Animals had to be 
slaughtered or sold in order to release money for food. Some areas of Southern Province suf-
fered again from drought in 1994/95, but because the local and government institutions were 
better prepared there was less economic loss on the household level (Bangwe 1997). 
 
The second major drought occurred during the 2000/01 and 2001/02 growing seasons. Some 
parts of the country suffered from excessive rains in 2001/02, while other areas struggled 
with drought. FAO (2002) estimated that natural disasters reduced the 2001 maize harvest by 
                                                 
11 Afflicted meaning that one or more resident members of the family was sick or had died of AIDS-related  
 illnesses. 
12 Indirectly affected means that one or several members of the household have spent time or resources on nurs-




a quarter compared to the previous year and production declined by another 200,000 metric 
tonnes during the subsequent growing season according to the Central Statistical Office 
(CSO 2003b). The 2002 harvest was just above half of the 2000 harvest and the expected 
2003 harvest. The drought-related problems were unevenly distributed: southern and south-
western parts suffered particularly badly, whereas Eastern Province managed to maintain its 
production. According to one assessment of Zambia’s food-aid needs (ZVAC 2003), follow-
ing the poor 2001/02 harvest in Lusaka, Southern and Western Provinces, 75 per cent of their 
combined population needed food aid. On the national level, it was estimated that 26 per cent 
were in need, i.e., approximately 2.65 million people. The food-need assessment missions 
also emphasised the close links between food insecurity and chronic illness, especially 
HIV/AIDS.  
 
2.2.3 Poverty  
 
Zambia falls into the low human development category with 72.6 per cent of its population 
under the one USD/day poverty line and 86 per cent under the national poverty line, accord-
ing to the 2000 Human Development Report (UNDP 2000) on the country’s living condi-
tions and poverty situation. In 2000 it was number 153 on a list of 174 countries ranked ac-
cording to the human development index (HDI)13. The GNP per capita was in decline 
throughout the 1990s by an average 1.3 per cent per year. The same report reveals that 23.7 
per cent of adults were illiterate, which is low compared to other countries in the same cate-
gory. The illiteracy figures were higher for women than for men. The HDI declined during 
the 1990s, and poverty and food insecurity were closely linked. The daily per-capita supply 
of calories in 1970 was 2,173 and in 1997 it was 1,970. During the same period the daily per-
capita supply of protein dropped by almost 20 per cent. Households spent 47 per cent of their 
income on food in 1997. According to the WHO report (2002), only 14 per cent of the rural 
population had access to health services, while among the urban population, the figure was 
34 per cent. In terms of gender differences, in many respects the women were worse off than 
the men. 
 
Kupanda (1999a) described poverty conditions in Zambia at the household level. He classi-
fied a household as poor, for example: 
 If its hut, house or shelter is small, made of locally collected materials 
 If it had little furniture: mats for sleeping, a bed, cooking pots, and a few tools 
 If it had no toilet or an unsanitary one 
 If the land it possessed did not assure or barely assured subsistence 
 If it had little or no livestock, or has only small livestock (hens, ducks, goats, pigs)  
 If it borrowed from neighbours, kin and traders, and was in short-term or long-term debt 
 If it had low labour productivity within the family  
                                                 
13 The human development index combines life expectancy at birth, the adult-literacy rate, the school-
enrolment ratio, and adjusted per-capita income (UNDP 2000). 
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 If it had no control over the means of production, and its main or often only productive 
asset was is its labour  
 If its stocks and flows of food and cash were low, unreliable, seasonal or inadequate 
 
Kupanda (ibid.) concluded that people living in remote areas with the fewest assets to fall 
back upon in times of great need, and the greatest problems in terms of access to services, 
were hardest hit by poverty. The extremely poor lived in households whose income (expen-
diture) was not enough to cover the basic minimum caloric food requirements. On this basis 
he considered all districts in Eastern Province to be in extreme poverty.  
 
The vulnerable families of Zambia apply a variety of coping strategies in order to survive. 
Table 2 reveals the coping mechanisms reported by households in three consecutive Living 
Conditions Monitoring Surveys (LCMS). Many of these mechanisms erode the household’s 
asset base, thus making recovery even more complex.  
 
Table 2. The proportions of households using coping strategies 1996, 1998 and 2002/03 
 






Piecework on farms14 31 28 48 
Other piecework 22 32 44 
Food-for-work 31 14 21 
Receiving relief food   9   7 20 
Eating wild food only 14 18 20 
Substituting ordinary meals 45 51 55 
Reducing food intake / meals 57 64 61 
Reducing other household items 45 62 60 
Informal borrowing 17 29 24 
Formal borrowing   4   5   7 
Church charity   4  5   8 
NGO Charity   3  2   8 
Pulling children out of school   4  9   7 
Sale of assets 12 15 17 
Petty vending 11 18 10 
Begging from friends, neighbours, etc. 28 59 62 
Begging on the street   1  1    1 
Other   2  1    1 
 
Source: Central Statistical Office, 1997, 1999a and 2004.  
  
                                                 
14 Piecework on farms means short-term labour input in other people’s farms, and other piecework stands for 




3. A theoretical framework for studying rural income generation 
and diversification  
 
This chapter describes the theoretical framework in studies of rural income. It gives a brief 
history and sets out the principles of the Agricultural Household Model (AHM) as a basis for 
enhancing understanding the rural household’s resource-allocation decisions. The focus then 
moves to applications of the model in analysing the determinants of rural income diversifica-
tion, and finally to some of its shortcomings.  
 
3.1 Theoretical framework – the Agricultural Household Model 
 
Given the choice of the household rather than the individual or the village as the unit of 
analysis, the theory of the farm household and its application to the AHM appeared to be an 
appropriate theoretical framework for the present study. The roots of the theory and the 
model lie in Chayanov's findings and conclusions concerning the Russian rural peasant 
economy during the 1920s. According to Chayanov (cited by Ellis 1988), the size and demo-
graphic structure of the household determined its decision-making in terms of resource allo-
cation since the labour market was assumed to be non-existent.  
 
In his study of the allocation of time within households Becker (1965) described farm 
households as production units and utility maximisers, which combine time and inputs via 
production functions in order to produce basic commodities. Households choose the best 
combinations and quantities of these commodities in the conventional way by maximising 
their utility function subject to prices and constraints on resources. Since household members 
have different capacities, he concluded that those who were relatively more efficient at mar-
ket activities would allocate less time to consumption and other subsistence activities than 
others, and vice versa.  
 
Agriculture remains the main source of income for a large proportion of the population in 
most developing countries. Agricultural household models were first developed to explain 
the empirical finding that increases in the price of food crops did not necessarily affect mar-
keted surplus. This created a need to understand the household’s behaviour in a semi-
commercial rural context in which the tendency is to produce partly for its own consumption 
and partly for sale.  
 
Singh et al. (1986) called decision-making under such semi-commercial conditions, where 
some inputs are purchased and some outputs sold, recursive i.e., the household’s consump-
tion and labour-allocation decisions depend on the income derived from production, while 
production decisions are made with reference to market prices. In truly subsistence house-
holds producing solely for their own consumption are production and consumption decisions 
made simultaneously because consumption cannot exceed production.  
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According to the AHM, a household is a single decision-making unit, which maximises a 
single utility function representing the joint welfare of its members (Ellis 1988). Utility 
maximisation is possible in a situation in which a labour market exists (the hiring in and hir-
ing out of labour are possible), household members may earn varying wages, the farm-gate 
and retail prices of products may differ, and agriculture may not be the only income source. 
The household utility function may thus contain elements other than profit maximisation, 
such as food security and leisure.  
 
The AHM consists of a utility function, which is defined in terms of consumption by house-
hold members, as described above, and a budget constraint, which incorporates production 
into the assets (Bardhan and Urdy 1999). According to Singh et al. (1986), Low (1986), and 
Ellis (1988) among others, the utility maximisation function of the household is:  
 
(1) U = U(Xa, Xm, Xl),   
 
where Xa is its own consumption of agricultural staple, Xm is a market-purchased good, and 
Xl is leisure. Utility maximisation is subject to a cash income constraint: 
 
pmXm = pa(Qa - Xa) – pl(L - F) - pvV + E, 
 
where pm and pa are the prices of the market-purchased commodity and the staple, Qa is the 
household production of the staple, pl is the market wage, L is the total labour input, F is 
family labour input, V is a variable input (e.g., fertiliser), pv is the variable input’s market 
price, and E is any non-labour non-farm income.  
 
The household also faces a time constraint because it cannot allocate more time to any of the 
activities than the total time it has available:  
 
T = Xl + F, 
 
where T is the total stock of household time, Xl is leisure time, and F is family labour input.  
 
A production constraint determines the relationship between inputs and farm output: 
 
Qa = Q (L, V, A, K), 
 
where L is the total labour input, and V the variable, e.g., fertiliser input, A is the fixed quan-
tity of land, and K is the household’s fixed stock of capital.    
 
The equilibrium function given below combines household expenditure on three items i.e., 
consumption on the left-hand side and its full income on the right-hand side. The three con-




be combined into one by substituting the production constraint into the cash-income con-
straint for Qa, and then substituting the time constraint into the cash-income constraint for F 
(Singh et al. 1986):  
 
 (2) pmXm + paXa + plX l  =  plT +  + E,  
 
where on the left-hand side pmXm = the value of the market-purchased good, paXa = the value 
of the household’s purchase of its own output, and plXl = the household’s purchase of its 
own labour in the form of leisure; and on the right-hand side plT = the value of the stock of 
the household’s time,  = a measure of farm profit (= value of production - invested inputs), 
and E = non-farm income. The farm profit measure thus consists of the following elements: 
 = paQa  (L, V, A, K) – plL - pvV.  
 
This equation is based on certain assumptions, such as that farm labour and hired labour are 
perfect substitutes, that the household can sell its own labour at a given market wage (here it 
differs from Chayanov's early models in which no labour market existed), that there is a pos-
sibility for only one crop, that the household is a price-taker, and that the four prices (p) in 
the model are not affected by the household’s actions (Singh et al. 1986; Taylor and Alder-
man 2002).  
 
It is clear from the above equations that households may make choices regarding consump-
tion levels of the three commodities and total labour input, as well as about the use of other 
inputs such as fertilisers. The following first-order conditions are obtained by maximising 
household utility subject to a combined single constraint described above:  
 
(3)  pa (
𝛿𝑄𝑎
𝛿𝐿
) = pl 
 
(4)  pa 
𝛿𝑄𝑎
𝛿𝑉
  = pv. 
 
These two equations imply that a household will equate the marginal revenue products for 
labour (L) and variable input (V), such as fertiliser, to their respective market prices. This 
means that farm labour and fertiliser demand could be determined as a function of prices, the 
specificities of the production function, the area of land, and the quantity of capital (Singh et 
al. 1986). One could conclude from the equations (3) and (4) that the household’s production 
decisions are consistent with profit maximisation.  
 
Once the optimal demand for inputs and the production function has been determined, it is 
possible to derive the output (5), profits (6) and income (7) as follows (Taylor and Adelman 
2002):  
 




(6) Πi* = pi Qi* – wLi* 
 
(7) Y* = Σ Πi* + wT.   
 
In these three equations Πi* stands for the maximum obtainable profit from activity i, and Y* 
is the full income, meaning the sum of profits and the household’s stock of time. Li* means 
the labour demanded by activity i, and w is the wage.  
 
Income is endogenous in the model and depends on production decisions through the profit 
effect. Here it differs from standard consumer models in which a household selects a combi-
nation of goods maximising its utility subject to full income constraint and the prices of con-
sumption goods (ibid.).  
 
Low (1986) applied the AHM to southern Africa and claimed, for example, that in food-
deficit households, which many rural households are, the amount of labour allocated to food 
production depended on the ratio of available wages to the retail price of purchased food 
rather than on the farm-gate price of the products. He concluded that, despite its limitations, 
the household model incorporated elements that clarified some significant relationships in-
fluencing agricultural and rural development in southern Africa. These include the relation-
ships a) between farm production and off-farm wage-employment opportunities; b) between 
farm production for its own consumption and for sale; c) between the prices of crop inputs 
and outputs, retail food supplies and labour in wage employment; and d) the inter-
relationship of all these with the composition of the farm household.  
 
The AHM has been found to resolve the paradox of a positive own-price elasticity of de-
mand for food in farm households, as well as the weak supply (marketed surplus) response to 
food-price changes (Taylor and Alderman 2002). A farm household is both a producer and a 
consumer of food. It is therefore affected by higher food prices as a consumer through 
changes in its own consumption of the products, as well as its consumption of other items 
including leisure. As a producer, it benefits from price increases through higher farm profits 
and total household income, which in turn will influence its consumption patterns. Tradi-
tional models of demand predict a decline in individual consumption as a result of an in-
crease in commodity prices, while the AHM predicts increases in household consumption 
when prices are increased.  
 
Many of the early household models, such as Becker’s time-allocation model (1965), fo-
cused on an agricultural household that divided its labour between two major activities, 
namely agriculture and leisure/non-work. Hymer and Resnick (1969) expanded this model to 
take into account non-agricultural, non-leisure activities such as the processing of food, 
manufacturing, construction, handicrafts and transportation, which they called Z activities. 




ricultural economy was opened up to trade. They predicted that the new cash-crop opportuni-
ties in the agricultural sector and competition from higher-quality manufactured products 
would reduce the Z activities. 
 
The Hymer and Resnick model was developed further by Ranis and Stewart (1993), who di-
vided the previously homogenous Z sector into two parts: ZT for traditional household and 
village products and ZM covering non-traditional rural non-agricultural products. The colo-
nial powers had imposed restrictions on trade and investments, which also had an impact on 
the Z sector.  During the post-colonial era and under unfavourable conditions, the urban in-
dustry was boosted by government policies at the expense of domestic agriculture and ZM-
good production, whereas in more favourable circumstances ZM-goods and domestic food 
production were both seen as potentially dynamic elements of the economy.  
 
As described earlier, the household equilibrium function can be solved, and its solution 
yields equations for input demand, commodity demand (such as leisure or labour supply), 
sets of production functions, and prices or marketed surplus for household production. For 
example, commodity demands are functions of commodity prices and full income, while 
output supplies and input demands are functions of input and output prices, and farm charac-
teristics (Barnum and Squire 1979; Singh et al. 1986; Taylor and Adelman 2002).  
 
3.2 From AHM to an analysis of rural-income determinants 
 
Agricultural-household models have been used to analyse not only the effects of farm-price 
policy on production and consumption but also various other types of agricultural-policy is-
sues (Taylor and Adelman 2002), such as off-farm labour-supply decisions, nutrition policy, 
downstream growth, income streams, migration and savings.  
 
One application of the AHM is in defining the determinants of rural-income diversification, 
which is described by Escobal (2001), for example. As discussed earlier, the household’s 
problem is to maximise its utility subject to a set of constraints consisting of a cash con-
straint, existing production technologies for farm and non-farm activities, exogenous prices 
for tradables, and an equilibrium condition for self-sufficiency in farm production and family 
labour. The household-equilibrium function connects the total household income and con-
sumption subject to those constraints.  
 
Escobal (ibid.) followed the model developed by Singh et al. (1986), concluding that the 
first-order conditions of the household-equilibrium function provided a system of supply and 
demand functions that facilitated the determination of labour allocation between farm and 
non-farm activities. A reduced-form equation15 of these functions, according to Escobal, has 
the following form: 
                                                 
15 A reduced-form equation is one that expresses an endogenous variable solely as a function of exogenous 




Sij = f(p; Zag, Znag, Zk, Zh, Zpu, Zg), 
 
where Sij represents the net farm and non-farm income shares, p is the vector of exogenous 
input and output prices, and the Z-vectors are the different fixed assets available to the 
household: Zag for farm assets, Znag for non-farm assets, Zk for key financial assets, Zh for 
human-capital assets, Zpu for public assets, and Zg for other key assets of the area. The sus-
tainable-rural-livelihoods framework introduced in Chapter 4.2 provides a system for speci-
fying the asset variables for the above equation.   
 
A number of case studies on rural income diversification in developing countries are based 
on equations specified using the procedure described above. The household’s decision to en-
gage in certain income-generating activities16, the levels of income from diversified 
sources17, and the proportions of farm and non-farm income in total income18 have been ana-
lysed using the reduced-form equations derived from the household-equilibrium function. 
Croppenstedt (2006) applied the same procedure to a dataset from Egypt, concluding that the 
equations for income share from different sources represented the household’s labour-
allocation decisions, whereas those for income levels were functions of household earnings. 
A general description of the econometric approach and of the equations used in the present 
study is given in Chapter 5.2.  
 
3.3 Criticism and further elaboration of the household model 
 
The standard AHM has been criticised for its premises and assumptions. Bardhan and Udry 
(1999) argue that it does not comply with methodological individualism, which is a basic 
premise in micro-economic theory. According to them, in order to move beyond this so-
called unitary household model it is necessary to take into account the interaction between 
the individual household members in terms of its impact on resource allocation and the 
budget shares of particular goods.  
 
Ellis (1988) also claimed that a significant limitation of the household as a unit of analysis is 
that it tends to ignore the impact of intra-household relations on economic behaviour. The 
standard economic arguments of the household model do not address social relationships, 
such as the gender division of labour, between the people within the household.  
 
                                                 
16 E.g., Abdulai and CreoleRees 2001; Barrett et al. 2001; Berdequé et al. 2001; Corral and Reardon 2001; Lan-
jouw et al. 2001 
17 E.g., Reardon et al. 1992; Berdegué et al. 2001; Corral and Reardon 2001; Lanjouw et al. 2001; Brons 2005; 
Croppenstedt 2006. 




Similar concerns were shared by Taylor and Adelman (2002), who considered the household 
models to be a simplification of reality because they assume that incomes and preferences 
are shared between the household members. They advocated consideration of costs in terms 
of explanatory power and potential prediction bias in comparison to the alternative ap-
proaches, i.e., specifying behavioural equations for each member of the household and a 
complex model for joint decision-making within it. They also claimed that the traditional 
models focused exclusively on individual households and as such ignored some features of 
rural societies that could influence household behaviour.  
 
The traditional AHM assumes perfectly functioning markets, while in the context of a devel-
oping country households are exposed to market failures that affect their behaviour (De Jan-
vry and Sadoulet 2005). The presence of market failure leads to non-separability of the 
household model, meaning that the household’s production decisions are affected by its 
characteristics as a consumer, such as preferences and family size and composition. This dif-
fers from the separable model, according to which the household can operate as a profit 
maximiser.  
 
De Janvry et al. (1991) and De Javnry and Sadoulet (2005), for example, included transac-
tion costs caused by market failures in their household models. Taylor and Adelman (2002) 
explained that markets could be non-existent if the cost of participating in them i.e., the 






4. A review of the literature on rural income diversification  
 
It was reported in the previous chapter how farm and non-farm income constituted elements 
in the agricultural-household-equilibrium function, and contributed to household utility 
maximisation. This chapter focuses on some essential causes, elements and determinants of 
rural income generation and diversification, such as household assets, risk management and 
coping strategies, entry constraints of the income sources, the role of labour and the credit 
markets, the seasonality effect on rural income generation, the income-distribution effects of 
income diversification, and finally the linkages between agriculture, non-farm economy and 
food security.  
 
4.1 Why do rural households diversify their income sources?  
 
According to the literature, rural households have various motives for diversifying their 
income sources and generation patterns instead of concentrating on agriculture with its 
potential gains from specialisation. As discussed in Chapter 3, economic theory concerning 
the agricultural household and the household model consider diversification to be rational 
economic behaviour in terms of utility maximisation in a given environment of opportunities 
and constraints. Barrett et al. (2001a) concluded from several studies that diversification to 
non-farm activities could be induced by diminishing or time-varying returns on agricultural 
labour or on land, market failures, or the need to introduce risk management or coping 
mechanisms 
 
Ellis (1998) listed the following reasons for income diversification: the seasonal use of 
labour, differentiated labour markets, household-risk strategies and coping behaviour, credit-
market imperfections, and household savings and investment strategies. Non-farm income 
can thus help in overcoming credit and insurance problems. It could also provide income-
earning opportunities outside the growing season, employ the household’s extra labour, help 
in managing weather and other risks, and ensure smoother consumption throughout the year.  
Islam (1997) argued that, in general, the primary reason for the growth in the rural non-farm 
(RNF) sector was the availability of surplus rural labour.  
 
The causes of diversification could be categorised in terms of push factors, such as 
environmental risks and falling income, and pull factors, such as changing terms of trade or 
perceptions of improved opportunities (Hussein and Nelson 1998). Gordon and Craig (2001) 
found that push factors such as external shocks could lead to large numbers of people being 
drawn into poorly remunerated low-entry-barrier activities, while the pull effect is likely to 
offer a route to improved wealth status through better-paid non-farm activities. In the 
absence of credit and insurance markets, the rural poor have to find other ways of spreading 
their consumption, and for many of them income diversification is a potential option (Barrett 




order to reduce income variablity. However, many of the non-farm sources have been found 
to be closely linked to agriculture.  
 
There are differing views as regards the importance and role of income diversification in the 
future. It is often assumed that the process of diversification will assume more importance 
and become more common in the future.  According to Chambers (1995): “Individuals and 
families diversify and complicate their livelihood strategies in order to increase income, 
reduce vulnerability and improve the quality of their lives”. The potential roles of rural non-
farm activities in poverty reduction is described by Gordon and Craig (2001): “Rural non-
farm activities may absorb surplus labour in rural areas, help farm-based households spread 
risk, offer more remunerative activities to supplement or replace agricultural income, offer 
income potential during the agricultural off-season, and provide a means to cope or survive 
when farming fails.” Davis (2007) concluded that income diversification among rural 
households was the norm rather than an exception, basing his remarks on his study of 10 
countries in four continents. Timmer (1997) linking income diversification to agricultural 
transformation and Kimenju and Tschirley (2007), who studied agricultural and livelihood 
diversification in Kenya, stated however, that with the advancement of agricultural 
transformation, there is a tendency from diversification towards increasing specialisation. 
 
Non-farm activities may be particularly important to women and poor families. Islam (1997) 
concluded that women’s involvement in the RNF economy strengthens their decision-
making power within the family, helps to control the family size, and improves child 
nutrition and education. Women’s capacity to diversify is, however, largely dependent on 
their ewndowments and access to assets, as described in the following section.  
 
4.2 Household assets as determinants of diversification  
 
A household´s assets have been found to shape its capacity, willingness and need to 
diversify. Scoones (1998) identified four types of such assets or capital. First of these is the 
natural capital from which resources flow and services are derived, and the second is 
economic or financial capital, consisting of savings, credit and production equipment, for 
example. The third is human capital such as education and labour force, and the fourth is the 
social capital that derives from the social resources people utilise for their livelihood 
strategies. Ellis (2000) added the concept of physical capital, which comprises assets such as 
buildings and public infrastructure.  
 
Many empirical analyses of rural income-generating activities are based on the assumption 
that the household's stock of assets (see the left-hand side of Figure 2) is a key determinant 
of its involvement in such activites. In this study too, the household assets are used as 




Social re lations (e .g., gender and age), institutions such a s the land tenure system and the 
markets, and organisations (e.g., associations, local administration and agencies) modify the 
household’s access to and ability to utilise the assets in its possession (Scoones 1998; Ellis 
2000). To gether the a ssets, social relations, inst itutions, organisations, trends and shock s 
establish a fr amework for devising sustainable livelihood stra tegies promoting a ctivities 




Figure 2. A framework for the micro-policy analysis of rural livelihoods. 
Source: Adapted from Ellis (2000) 
 
A slightly diff erent assett classification wa s presented by R eardon et a l. (1994), who 
emphasised the ph ysical environment, the economic and institutional environment, the type 
of available non -farm a ctivities, a nd the control over resources and activities withi n 




of infrastructure development, the level of education and access to credit facilities as 
contributors to the growth of the RNF sector.  
 
According to Reardon (1997), agro-climatic zone-related factors, the infrastructure and 
distance from the markets have an impact on earnings from the non-farm sector because 
increasing population density lowers transaction costs and raises demand for non-farm 
products. On the other hand, it has been found that competition is tougher between urban 
products and locally manufactured products near urban areas, which could lead to the 
displacement of labour-intensive rural manufacturing activities, such as basket making, beer 
brewing, weaving and pottery (Haggblade et al. 2002).  
 
On the household level, Reardon (1997) considered land area, family size and structure, 
education, and access to capital and labour the most significant determinants of 
diversification. There is evidence that the initial endowment of resources that creates 
differences in the capacity to diversify and enter the non-farm labour market may continue to 
affect household and gender differentiation over time, and could thus lead to unequal 
distributional results. Winters et al. (2006) noted, however, that assets may depreciate or 
accummulate over time and are not fixed, thus the household’s diversification capacity and 
need may vary over time. 
 
Social capital in the form of networks, memberships, and family and gender relations is also 
recognised as a determinant of diversification according to Ellis (2000) and Davis (2003). 
These networks may, for example, improve access to market information. The capacity and 
potential for diversification also appear to differ between men and women. Women, who are 
usually responsible for day-to-day household chores, often combine income-generating 
activities with these tasks. Beer brewing, oil pressing, small trading activities, pottery 
making and selling food are typical income-earning activities undertaken by women in Sub-
Saharan Africa and normally require only a little start-up capital. Women often have limited 
access to education, which combined with their household responsibilities means that they 
are more involved in informal rather than formal employment (Haggblade et al. 2002). The 
critical issue in terms of diversification may not be gender as such, “but rather who lacks the 
assets and mobility to undertake poverty-alleviating, non-refuge rural nonfarm activities” 
(ibid.).  
 
4.3 Risk management and coping strategies 
 
The role of risk in income-diversification decisions has been explored by many researchers. 
Bardhan and Udry (1999) discussed ex post and ex ante risk management mechanisms. The 
former consists of insurance, savings and credit transaction, for example. If a risk-averse 
household is unable to smooth out its consumption through these mechanisms, which is often 
the case due to lack of formal insurance and credit facilities, it can allocate resources for 
securing more stable income through ex ante measures such as on-farm or non-farm 
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diversification and contractual arrangements. These measures may be costly, however, 
because stabilising the flow of income may require households to sacrifice their maximum 
income, i.e., diversifying outside agriculture may occur at the cost of agricultural 
intensification or specialisation, and inhibit economies of scale (e.g., Newbery and Stiglitz 
1981; Delgado and Siamvalla 1997; Collier and Gunning 1999; Reardon et al. 2000).  
 
In order to reduce risk many households divide their land holdings into several plots, and 
grow food crop and other crops, livestock and undertake wage employment (Collier and 
Gunning 1999). In areas in which rainfall is reliable they specialise in one or two crops, 
whereas where it is less reliable, they are generally more diversified. Risk reduction entails 
costs related to having small plots, for example, which increases travel costs. 
 
The literature on diversification distinguishes between a household’s risk strategies and its 
coping behaviour. Diversifying activities could be interpreted as risk management when it is 
a deliberate ex-ante strategy to anticipate possible future events and counteract expected 
failures in various income streams, whereas coping is an involuntary ex-post response to 
disasters or unforeseen shortfalls in major sources of income (Ellis 1998). Households may 
try to protect themselves against income shocks before they actually occur. They may reach 
this income-smoothing target through the production, employment and income 
diversification choices they make.  
 
Coping strategies include drawing down from savings, using food stocks, selling household 
assets, adjusting labour supply, and using formal or non-formal credit (Morduch 1995). Such 
mechanisms may help to maintain an adequate consumption level despite changes in the 
level of income. Because the poorest often have only limited stocks of assets and limited 
access to credit, they are more likely to diversify as a means of coping with shocks (Barrett 
et al. 2001a). Zambian farmers have been found to apply the following coping strategies: 
diversification of cash crops, reversion to traditional crops and farming systems, looking for 
non-farm sources of income, reducing consumption, and running down assets (Francis et al. 
1997). 
 
Risk aversion is often associated with the poorest households, which suggests that 
diversification is most common among them. People with a very low income are almost fully 
occupied by subsistence-type of production however (Delgado and Siamwalla 1997), due to 
the need to secure their own food. The safety-first decision rule drives rural households to 
prioritise their own consumption needs for basic staple foods (Alwang et al. 1996) before 
turning to cash crops or non-farm income generation. The need to secure food through their 
own production thus has an effect on the household utility-maximisation behaviour.  
 
When new economic opportunities appear the wealthier households with control over their 
resources seem to respond to them first (Reardon et al. 2000). Increased income 




which implies that diversification is not explained by risk aversion alone (e.g., Dercon and 
Khrishnan 1996; Wik 1998; Barrett et al. 2001a). The question of entry barriers attached to 
rural income sources is discussed in the following section.  
 
4.4 Entry barriers 
 
Many studies on Africa have found that rural non-farm income tends to benefit the better-off 
households, which implies the existence of entry barriers to accessing the sources (Reardon 
1997; Woldenhanna and Oskam 2001). According to Hussein and Nelson (1998), it seems 
that the most vulnerable rural people with poor access to education and low health status, 
who live far away from the market and in a small household have fewer diversification 
opportunities.  
 
Hussein and Nelson (ibid.) summarised the main types of diversification entry barriers and 
constraints as follows: 
1. macro-economic and policy-context-related constraints: a low population, poor 
market access, trade restrictions, a poor infrastructure and an unfavourable taxation 
policy 
2. the physical environment: insufficient natural resources 
3. seasonality: climate-related constraints, poor harvests 
4. skills: limited availability of and access to education 
5. time: not enough time for diversification 
6. institutions: norms attached to women’s activities, class-related norms, monogamy 
and polygamy 
7. access to common property resources: exclusion from land ownership 
8. membership of organisations: the exclusion of the poorest 
9. access to other means: no access to credit 
 
Some case studies analysing the share and role of non-farm income conducted in Asia have 
reported a U-shaped curve indicating a higher proportion of non-farm income in the poorest 
households, a lower proportion in the middle-income households, and again a higher 
proportion in the wealthiest (Reardon et al. 2000). For Africa, Reardon (1997) concluded 
based on case study evidence that the share of non-farm income is higher in the upper than in 
the lower income tercile households. This suggests that both the poor and the better-off may 
diversify but access to more profitable sources of income among the poor is constrained by 
several factors. It was suggested in Chapter 4.2 that its assets defined the household´s 
capacity to seize potential opportunities. Those rich in human, physical, natural, financial 
and social assets, for example, would thus find it easier to overcome entry barriers.  
 
Barrett et al. (2001a) concluded that even if the poor would need to diversify as an ex-ante 
risk management measure, entry barriers tend to leave them with less diversified income 
streams, and as such generate lower returns and induce higher variability in earnings 
compared to the more wealthy. They would thus reduce the capacity of a household with low 




4.5 Labour, credit and product markets 
 
The potential to seize work opportunities outside the family farm varies according to various 
factors such as gender, skills, education and age. Labour markets in Sub-Saharan Africa are 
often poorly developed (e.g. Holden 1997), which is reflected in seasonal labour shortages in 
agriculture, for example. Farm production is, to a large extent, dependent on family labour, 
and in that respect a large family is an advantage. A large family may also facilitate income 
diversification.  
 
According to Ellis (2000), rural wage labour is plentiful in South and South East Asia, due to 
the high population density, inequalities in land ownership, and shortages of land. Wage 
labour is the main means of survival for landless or near landless families.  
 
Educated household members have better access to wage labour opportunities, and they are 
also more likely to migrate to other areas in search of work. Islam (1997) suggested that 
primary education improves labour productivity, whereas secondary education stimulates 
entrepreneurial activity. He also concluded that education was of great benefit to the self-
employed and to rural family enterprises irrespective of the location or sector.  
 
Health status is a critical factor affecting the capacity to participate in income-earning 
activities. The high prevalence of HIV/AIDS in Sub-Saharan Africa results in the loss of 
household members, an increasing household workload for women, and a high number of 
orphans who need to be cared for. According to some studies this has led to a growing 
reliance on non-farm income-generating activities and migration (Gordon and Craig 2001).  
 
RNF activities may be both a consequence of and a response to failure in the credit markets 
(Davis et al. 2002). Non-farm income is often essential for households to access agricultural 
inputs and investments. Reardon et al. (1994) claimed that the structural-adjustment 
programmes combined with shrinking government budgets brought large cuts in formal 
credit and input-supply programmes in developing countries, which increased the need to use 
non-farm earnings to finance farm inputs and capital investments. On the other hand, some 
non-farm activities require start-up capital, and the absence of credit limits the options.  The 
poor tend to be drawn to poorly remunerative, low-entry-requirement activities, whereas the 
wealthier, with access to credit, can make deliberate decisions with regard to sources of non-
farm income. Islam (1997) refers to the results of a study covering four countries in Africa 
indicating, that in terms of the development of RNF activities, the lack of credit was the 
second biggest constraint, next in importance to the lack of infrastructure and followed by 
the lack of inputs and markets.  
 
A distinction is often made between tradable goods, which are traded mainly outside the 




Haggblade et al. (2002) argue that many products of RNF activities, especially in remote 
areas, are regional non-tradables, while RNF goods and services also have export potential in 
more advanced areas. The economic liberalisation has in some cases led to heavy 
competition from large agri-business and trading companies, which in turn caused small 
rural entrepreneurs to lose their market. An improved infrastructure is essential for market 
access, but may also tighten the competition between urban and rural products (Islam 1997; 




Seasonality plays an important role in the allocation of resources between different income-
earning activities, especially in areas of a single annual harvest. In economic terms this 
means that returns on allocated labour time vary during the year in farm and non-farm labour 
markets (Ellis 2000). Seasonality causes the problem of a mismatch between constant 
consumption needs and an uneven flow of income. A major reason for income 
diversification  therefore derives from the seasonality effect: the aim is to reduce seasonal 
income variability (ibid.) and to create smooth consumption in conditions in which other 
methods such as savings, credit and insurance are unavailable.    
 
In order to reduce income instability, income-earning opportunities outside the farm should 
not be synchronised with the farm’s own seasons. Ellis (1998) suggested that seasonal 
migration to other agricultural zones was one viable option and circular or permanent 
migration by some family members to non-farm occupations was another.  
 
Three major reasons why non-farm activities in Africa concentrate on the dry season were 
identified by Reardon (1997). First, the household´s own production has often been 
consumed towards the end of the dry season, and households become dependent on 
purchased foods for which they need cash. Secondly, remittances from seasonal migration, 
income from local non-farm activities and cash from crops sales are available for buying 
non-farm goods and services. Finally, safety-first behaviour makes farmers concentrate their 
labour on agriculture during the short rainy period in order to safeguard  their own harvest. 
 
There is nevertheless evidence that smallholder households allocate labour to non-farm 
activities even during the growing season.  Reardon (1997) listed three explanations for this:  
non-farm labour pays better than farming, land constraints may create labour surpluses, and 
in areas with more than one rainy season, rural non-farm activity is more evenly spread 
throughout the year. Evidence from Zambia reveals an additional reason: although 
December-February are the busiest months on the farms, they are also the most critical in 
terms of food security, and despite the agricultural work load, the poorest households with 
insufficient food stocks and lack of cash are forced to look for income-earning opportunities 





4.7 Linkages between agriculture, non-farm activities and food security  
 
According to the agricultural household model, available capital is one of the constraints 
affecting production decisions. An important economic question concerns, whether the rising 
income from agricultural production drives the growth of rural non-farm activities, or 
whether the increasing income from such activities induces agricultural growth through 
improved investment opportunities. Evans and Ngau (1991) argue that non-farm income 
serves as insurance against agricultural risks, and enables households to adopt new 
production technologies and to increase productivity.  
 
Reardon et al. (1994) discovered two sets of variables that affect the decision of whether or 
not to invest non-farm income in farming. The first concerns the nature of the existing 
capital market: if rural credit markets function poorly, non-farm income becomes a substitute 
for borrowed capital for investments. Secondly, it depends on the characteristics of such 
income, such as its timing and nature in comparison to the needs of agricultural production, 
and also on the household’s internal dynamics in terms of distribution and the control of 
funds. RNF may also act as a buffer for farmers who are willing to move from food cropping 
into more risky cash cropping. Mathenge and Tchirley (2007) suggested differences in the ef-
fects of non-farm income on agricultural input use across different input and non-farm income 
types in Kenya. Their results emphasised the importance of non-farm income in revealing cash 
constraints especially for those households with no access to formal or informal credits.  
 
It is suggested in the literature on inter-sectoral growth linkage (e.g., Haggblade et al. 1989; 
Haggblade et al. 1991; Delgado et al. 1994; Hazell and Hojjati 1995) that opportunities for 
diversification are opened up and strengthened in a dynamic agricultural sector through 
downstream or upstream linkages, the implication being that areas with a poorly developed 
agricultural sector also have less non-farm income. Haggblade et al. (1989) estimated rural 
agricultural growth multipliers in Africa to be close to 1.5, meaning that an increase of one 
dollar in agricultural income generates approximately 50 cents of additional rural income 
through an increase in demand for RNF goods and services. African multipliers in general 
are lower – about 60 per cent of those found in Asia.  
 
The forward and backward production linkages between the agriculture and RNF sectors are 
described by Reardon et al. (1998), for example,  who identified the following links between 
agricultural production and potential RNF activities: 
 non-farm sector sells inputs to (upward linkage) and purchases output (downward 
linkage) from the farm sector 
 the composition, timing and quality of farm output influence the potential for 
profitable processing and trade 
 food prices influence rural wages (farm and non-farm), and 
 income generated from farm activities is commonly spent on the products of local 





In many cases the processing of the household´s own raw materials and trading the products 
are the main sources of non-farm income. Gordon (1999) found that the importance of the 
sub-sectors of RNF activities varied, but food processing and other household-level micro-
enterprises based on local materials and trade were among the most typical, followed by 
public-sector employment.  
 
Reardon et al. (2001)  analysed the transformation of the rural non-farm sector referring to 
the Hymer and Resnick (1969) model as the initial stage and to the Ranis and Stewart (1993) 
model (described in Chapter 3.1) as the second stage. The typical products of the first stage 
include baskets, textiles, mats, traditional grain milling and local cart transport. The second 
stage, i.e., the differentiation of the Z or non-farm sector, is achieved when external drivers, 
such as dynamic agriculture and demand from urban areas or export markets facilitate the 
use of capital and modern production technologies in non-farm activities.  
 
During the first stage RNF activities tend to be closely linked to agriculture (both upstream 
and downstream), which still employs a large proportion of the population, and take place in 
the countryside with little dependence on rural-urban linkages – this is typical in Africa and 
South Asia.  The second stage is characterised by a mix of situations, with rural-urban 
linkages becoming stronger, some commuting between urban and rural areas, and some 
growth in agro-industrialisation on all levels of activity. The proportion of the rural 
population dependent on agriculture is decreasing  - this is typical in Latin America. The 
third stage involves intensification of the trends seen in the second stage: greater emphasis 
on rural-urban linkages through subcontracting and commuting, for example, substantial 
employment in sectors unrelated to agriculture, and rapid agro-industrialisation and 
commercialisation, which is typical to East Asia. Hence, the non-farm sector is not stagnant 
and changes with time (Reardon et al. 1998; 2001).  
  
Many studies indicate an association between diversification, higher incomes and food 
consumption, and also between diversification and smoother  income and consumption over 
the whole year (Reardon et al. 1992; Hussein and Nelson 1998; Block and Webb 2001). 
However, some scholars claim that diversification may also have long-term negative effects 
because poor farmers who engage in non-farm activities do so in order to survive, not to 
improve the sustainability of their livelihoods or to invest in production (Hussein and Nelson 
1998). They see diversification more as an involuntary coping strategy than a strategic 
choice related to wealth accumulation. Poor households and low-potential areas often lack 
access to poverty-alleviating better-paying non-farm employment, and poor people are 
therefore involved in unstable, low-wage, low-productivity and low-growth NF activities. 
 
Thus, the evidence concerning the long-term impact of non-farm income on poverty is 
inconclusive. However, the short-term effects on food security are clearer: RNF income 
enables households to purchase food during a poor harvest and also serves as a source of 
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saving and of accumulation of assets usable for food during difficult times (Gordon and 
Craig 2001). On the other hand, when food security is assured people have potential to 
demand services and goods produced by the RNF sector. Non-farm income may also reduce 
the need to sell household assets following shocks affecting production, such as droughts and 
floods. Reardon et al. (1998) claim that non-farm income is potentially particularly important 
for long-term food security in Africa because it may broaden smallholders’ access to farm 
inputs, and consequently increase productivity and intensify production.   
 
4.8 Rural income diversification and income equality  
 
The literature provides ambiguous findings on the impact of income diversification on in-
come equality. RNF development has been found to increase rural income inequality under 
certain conditions (Reardon et al. 2000); although it is commonly held that it has the oppo-
site effect (Ellis 2000). The question is whether rural income distribution would be more 
equal without diversification than with it. 
 
It has been widely debated whether smaller farms would have higher non-farm income than 
larger farms, which would flatten the income-distribution curve. The evidence is mixed: on 
the one hand a strong negative relationship between RNF and total household income or the 
size of the landholding has been found (e.g., Islam 1997), but there is also evidence of a 
positive relationship between non-farm and total income or the size of the landholding espe-
cially in Africa (Reardon et al. 2000). Variation is obvious depending on the country or re-
gion in question, for example. 
 
Given the potential entry constraints preventing the poorest from engaging in more remu-
nerative income-generating activities, there is justification also for the view that income di-
versification has a non-equalising effect. Households with poor asset endowments may en-
gage in RNF activities but the level of income generated remains low.  
 
Basing his arguments on the Gini decomposition method (introduced in Chapter 5.2.1), 
Brons (2005) concluded that agricultural income was the dominant factor in income inequal-
ity in Burkina Faso because of its large share of total income, and Escobal (2001) found that 
rural wage-employment income in Peru contributed very little to a reduction in income ine-
quality because it was rather limited in scope. Moreover, Woldenhanna and Oskam (2001) 
discovered that crop income made the highest contribution to income inequality in Ethiopia 
followed by livestock and wage-employment income. The equalising or non-equalising ef-








4.9 Rural income diversification in Sub-Saharan Africa 
 
Among 25 studies conducted on the diversification of rural income in Sub-Saharan Africa 
from the mid-1970s to the early 1990s, the proportion of RNF income (=income from local 
non-farm wage employment + local non-farm self-employment + migration income) in the 
households’ total income19 varied between 22 and 93 per cent, the average being 45 per cent 
(Reardon 1997). In the majority of these studies non-farm wage employment was dominant 
compared to self-employment, non-farm wage earnings were higher than farm-sector wage 
earnings, and local non-farm earnings exceeded migration earnings. 
 
Similar trends were reported by Delgado and Siamwalla (1997): in their study farm income 
varied between 37 and 86 per cent, whereas local and migrant non-farm income comprised 
12–62 per cent of the total household income.  
 
The results of some African case studies are presented in the following as examples 
highlighting the determinants, elements and characteristics of rural-income-diversification 
patterns.  
 
Burkina Faso: Reardon et al. (1992) studied income sources among households in Burkina 
Faso. Their major findings revealed that land constraints did not push housholds to diversify, 
whereas shortfalls in cropping income did: the RNF income was needed to compensate for 
the missing crop income. On the other hand, savings and livestock holdings facilitated more 
widespread diversification, implying credit constraints on households in terms of engaging in 
non-farm activities. Income diversification was associated with higher and more stable 
income and consumption. There was some variation between the different agro-ecological 
zones, which supported the hypothesis that diversification may originate from poverty or be 
built on a dynamic agricultural base. In general, total household income and the proportion 
of non-farm income were strongly positively correlated.  
 
Ethiopia: Block and Webb (2001) analysed the results of two consecutive surveys of 300 
households in Ethiopia (both highland and lowland) in order to find out if there were any 
associations between income diversification and household perceptions of livelihood risks. 
They discovered that the wealthier households had more diversified income streams. 
Moreover, those with little diversification in their asset base or a female head were more 
likely to fall in their relative outcome ranking between the two points of time, 1989 and 
1994. The households that were initially more diversified tended to experience a more 
significant increase in income and calorie intake during the observation period. The study 
also provided tentative evidence that perceptions of risk factors played a role in the 
diversification decisions: for example, a small number of livestock increased the risk and led 
to more diversified sources of income. However, the relationship between risk perception 
                                                 
19 Total income = cash income + in-kind income. 
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and diversification practices seemed complex, and varied according to the household 
location and type.  
 
Kenya: Barrett et al. (2001b) analysed the effects of a food-for-work programme (FFW) on 
income-diversification patterns in the Baringo district of Kenya. Their main finding was that 
participation in FFW programmes reduced the household’s cash constraints, which enabled 
the participants to adopt both more profitable non-farm strategies and higher-return 
agricultural practices than the non-participants. This was reflected in their higher incomes. 
Moreover, the difference exceeded the actual value of the FFW transfers, which indicated 
some additional value-added. The authors claim that if policies and development 
interventions are to succeed in helping smallholder households to adopt improved income 
strategies, they have to focus on giving poor households access to working capital, skills and 
markets.  
 
Tanzania: Dercon and Krishnan (1996) discovered with regard to Tanzania that risk 
attitudes and risk behaviour could not explain differences in income portfolios – which 
seemed to be more attributable to households’ abilities, location and access to credits. The 
income portfolios in the study area were mixed, combining cropping with livestock rearing 
and non-farm activity. Different portfolios were associated with differences in consumption, 
income and assets. The entry barriers attached to more remunerative sources of income, such 
as the investments needed for livestock rearing, constrained the entry of the poorest when 
credit markets were restricted. Furtermore, a higher income-earning capacity in terms of 
farm size or a predominance of male labour, for example, allowed households to engage in 
more high-return activities.  
 
Zimbabwe: Ersado (2003) analysed the welfare implications of income diversification in 
urban and rural Zimbabwe. He found that in rural areas it served as a means of both wealth 
accumulation and protection against shocks (ex-ante), whereas in urban areas the main 
motive was coping and survival (ex-post). Households with a more diversified income base 
were better equipped to withstand the unfavourable impact of the weather (drought) and the 
financial shocks experienced in Zimbabwe during the 1990s. The poor were found to be 
more vulnerable to economic shocks, which emphasises the need for well-designed safety-
nets to alleviate the impact of policy changes.  
 












Table 3. Rural income-diversification patterns.  
 
Income Group Household Characteris-
tics 




The poorest landless or smallholding, 
poor access to capital, entry 
barriers, typically female-
headed 
low productivity, agriculture 
primarily for their own con-
sumption, local low-wage 








surplus labour, risk-prone 
agriculture, capital from 
RNF needed for investment 
subsistence and surplus farm 
production, service and manu-
facturing, wage employment, 
low- to- medium entry-
requirement options, migra-
tion 





good access to resources, 
favourable location, high 
education and skills 
commercial agriculture, a 
large variety of businesses, 
manufacturing, trade, high-





4.10 Rural income diversification in Zambia  
 
Information and data on rural income diversification in Zambia are rather scarce, whereas 
more is known about agricultural and especially crop diversification because the annual crop 
forecast and post-harvest surveys of the Central Statistical Office capture the changes in the 
planted and harvested areas of various crops. The aim in this section is to give an overview 
of the situation in Zambia based on the available case studies and nationwide surveys.  
 
The preparation of the Zambian Agricultural Sector Investment Programme (ASIP) in the 
mid-1990s included a participatory impact assessment of the previous policy reforms. The 
study focused mainly on agricultural production and farmers’ access to services but 
information was also recorded on non-farm income sources. The assessment report 
mentioned fishing, livestock trading, handicrafts (basket and mat weaving), bee-keeping, 
beer-brewing and selling, charcoal burning and selling, timber cutting and selling, and 
hunting as the major sources of non-farm income in rural Zambia (Francis et al. 1997).  
 
Hazell and Hojjati (1995) analysed farm/non-farm growth links and regional income 
multipliers in Eastern Province. Their study was based on the IFPRI dataset collected from 
ten sites in the province during 1985/86. The major finding was that farm production and 
investment links were rather weak because farmers spent large proportions of their 
incremental income on non-tradable foods, especially horticultural and livestock produce. In  
eastern Zambia, therefore agricultural growth led to only modest diversification outside 
agriculture in the regional economy. The authers cited some earlier studies indicating that 
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rural non-farm employment contributed 24–30 per cent of rural cash income, and that 90 per 
cent of the households had some income from non-farm sources.  
  
According to the IFPRI Eastern Province survey seasonal labour shortages constrained both 
farm and non-farm activities and, depending on the season, labour moved between the 
agriculture and non-farm sectors. The planting and harvesting periods provided employment 
for farm workers, whereas people looked for other job opportunities during the other months 
(Hazell and Hojjati, 1995). In the valley people earned most of their non-agricultural income 
in September, their non-farm-business income in October, and their agricultural income in 
November-December. On the plateau, where the farm size was larger, the wage and business 
income was more evenly distributed throughout the months. 
 
The demand for labour for cropping activities dictated the household labour-allocation 
patterns in Eastern Province (Kumar 1994) in the mid-80s. The peak labour input in 
agriculture was in January (for the planting of hybrid maize), and the secondary peak came 
in June for harvesting; there was virtually no agricultural labour input in August and 
September. January was also the peak month for the use of non-household labour for maize 
planting, which could be attributed to the food scarcity that forced people to look for off-
farm employment opportunities even though they had work on their own farms (ibid.). The 
mid-1980s study also revealed that a higher education was a positive indicator of non-farm 
wage work, while a poor infrastructure was associated with a greater proportion of labour 
input in agriculture by both men and women. Labour input for agriculture was generally 
lower in the valley area than on the plateau.  
 
In Luapula, which is one of the remote rural provinces of Zambia, the income-diversification 
patterns in the post-agricultural reform era were found to vary according to the household’s 
original farming system and income portfolio, and its access to markets (Mickels-Kokwe 
1997). For example, the agricultural policy change resulted in lower Zambia-Congo trade-
exchange profits in the Luapula river valley, and farmers moved towards increasing 
agricultural production. Decreasing agricultural profitability in the lake area led to 
intensified fishing, and consequently to the over-exploitation of the fish-stock. In Northern 
Province smallholders had returned to slash-and-burn cultivation as a response to the 
changing policy and economic environment, which as Wik (1998) discovered made maize 
cultivation unprofitable. Farmers diversified from permanent hybrid maize production to the 
shifting cultivation of traditional food crops: in other words crop diversification was 
apparent.   
 
Gould (1997) reported a slight fall in the mean number of household activities between 1987 
and 1996 in the Milambo area of Luapula Province. Still, the households had, on average, 
2.15 sources of income in 1996, of which crop and beer sales, were the most common 
followed by sales of fish and piecework. The two major shocks - the sudden reduction in 




1990s - made the farmers reluctant to concentrate their resources on one source of income. 
Gould argues, however, that spreading resources inhibited smallholder specialisation and 
investment in productivity.   
                                                                                              
The National Living Conditions Monitoring Survey (CSO 2005) revealed that among the 
rural smallholder households approximately 50 per cent of the income originated from farm 
and 50 per cent from non-farm sources in 2004. Here the categorisation of sources was 
slightly different than in many other studies.  
 
The Zambian Poverty Profile constructed by the World Bank (2006a) contained information 
on rural income diversification in Zambia (Table 4), categorising households based on their 
total income. Farm income (crops and livestock) contributed 65 per cent of the total income, 
and non-farm sources (business activities, wages, transfers and other income) 35 per cent.  
 
Table 4. Mean shares of household income by source and quintile, rural areas. 
 
                      Quintile of National Distribution 
 Poorest 
20% 
     
40% 
        
60% 




      
Total 
crop income 65 63 63 63 59 63 
livestock 2 2 3 2 3 2 
business 11 10 10 13 11 10 
wages 3 5 6 7 11 6 
transfers 7 6 6 7 5 6 
other income 13 12 12 11 9 11 
farm income 67 65 66 65 62 65 
non-farm income 33 35 34 35 38 35 
 
Source: World Bank 2006a. 
 
In 2001 the Central Statistical Office, in collaboration with the Food Security Research 
Project, conducted a supplementary post-harvest survey (SPHS) concerning the 1999/2000 
season among a sample of 8,000 households. This was the first time detailed questions 
targeting rural non/off-farm income and remittances were included in a nationwide survey 
(CSO 2001). The survey was repeated in 2004. The SPHS questionnaire classified off-farm 
income as wage-employment income (cash and kind), business (self-employment) income 
and remittances, and also differentiated between the locations of the income sources.  
 
The first results of the SPHS surveys were published by Zulu et al. in 2007. According to the 
2001 survey, crop production accounted for 69.1 per cent of the households’ total income, 
animal production 2.8 per cent and off-farm activities 27.7 per cent. The respective figures 
for the second survey were 72.5 per cent, 5.1 per cent, and 21.7 per cent. Bigsten and Teng-
stam (2008) conducted a deeper analysis of the same data concluding that it is necessary to 
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focus on improved endowments and reduced constraints that the households face when try-
ing to improve their agriculture or possibilities of income diversification. The key factors 
influencing the income generation capacity were land per labourer, sex of the household 
head, education and location, specifically market access, and infrastructure. A general find-
ing of the same analysis was that greater income diversification was associated with higher 
income per labourer.  
 
4.11 Synthesis of the theoretical framework and literature review 
 
This research draws from various theoretical models to analyse household income strategies. 
The Agricultural Household Model (AHM), which describes households as rational entities 
aiming at maximising their utility, was developed to explain the economic behaviour of 
smallholder households in developing countries. The utility maximisation target comprises 
various elements variably present in the household’s behaviour, such as agricultural produc-
tion for own consumption or sales, leisure, purchasing goods from the market, allocating 
time and resources to non-farm activities for income, and household’s need for food security.  
AHM has been found to provide an explanation to the observed paradox of a positive own-
price elasticity of demand for food in smallholder households and their weak supply re-
sponse to food price changes.  Under imperfectly functioning market conditions the need for 
food security through subsistence production – “safety first principle”- may have a dominant 
role in resource allocation decisions of a smallholder household. 
 
There are differences between the smallholder households in terms of asset endowments and 
constraints that modify their capacity to seize the potential economic opportunities including 
farm and non-farm activities and thus, to maximise their utility. According to the sustainable 
rural livelihoods framework, the asset stock of a household can be grouped under five cate-
gories: human, financial, social, physical and natural assets or capitals. Lack of these assets 
is found to constrain the household’s access to the most remunerative economic opportuni-
ties. Additional constraints relate to economic policies and infrastructure, for example.  
 
Social relations, institutions and organisations also influence households’ access to resources 
and activities, while economic and other trends, such as policies, taxation and prices and 
shocks shape the households’ operating environment and thereby their decision making. 
 
Under different conditions, asset endowments and constraints rural households apply differ-
ent income generation strategies that consist of farm and non-farm income sources. Income 
diversification, which is defined as a process in which households voluntarily or 
involuntarily increase the number of economic activities they are involved in, is found rather 
a norm than an exception among smallholder households. Households aim at diversifying 
their income sources for many reasons, such as risk management, securing smooth flow of 
income, allocating surplus labour, responding to market failures, and for food security, 





In addition to asset endowments and constraints, the available opportunities, such as demand 
for labour, goods and services produced by rural households, and also competition determine 
household income portfolios. Income diversification can under different conditions lead ei-
ther to more equal or unequal income distribution among households. Income portfolios have 
often been found to differ among the lower and higher income fractiles.  
 
Diversification is not stagnant, but has rather been found to evolve together with the agricul-
tural transformation process, as well as the general economic development of the society 
through its upward and downward linkages to agricultural production, for example. Seasonal 
variation is common in household income portfolios, especially when labour allocation is the 
major driving force behind diversification. The agricultural cycle thus has a connection to 
the use of labour on-farm and off-farm.  
 
The reform of the agricultural policy in Zambia during the early 1990s changed the operating 
environment of the smallholder households. The aim of the present study is to analyse the 
characteristics and determinants of rural income generation and diversification in Eastern 
Province of Zambia before and after the major policy reforms. An illustration of the theoreti-





5. Data and methods 
 
In this chapter the focus is first in the two data sets used in the study and to how they were 
acquired. The chapter moves then to a general description of the descriptive and causal 
methods applied in the study.  A brief overview of the Eastern Province of Zambia is given 
in Annex 3 in order to illustrate some of the agro-ecological and socio-demographic charac-
teristics of the study area. 
 
5.1 Data  
 
5.1.1 The 1985/86 dataset 
 
The data for the present study originates from two sources. First, the baseline dataset was 
collected during the 1985/86 growing season in a joint effort between the International Food 
Policy Research Institute (IFPRI), the Eastern Province Agricultural Development Project 
(EPAD), the University of Zambia (UNZA), and the Food and Nutrition Commission of 
Zambia. IFPRI made the dataset and the attached documentation available to the researcher 
and the dataset is referred to as the IFPRI data.  
 
The survey of 10 sites covered the whole of Eastern Province, one branch in each 
agricultural district. Kumar (1994) explained that the 1985/86 sites were originally selected 
by EPAD, and as such were not meant to be representative of each district. Collectively, 
however, they do represent the rural population of the Province. At the selected sites the 
study focused on political administrative units, branches consisting of approximately 10 
villages, each with some 25 households. Stratified random sampling was used in the 
selection of 33 households from each branch. 
 
The stratification criteria for the IFPRI survey were the use or non-use of hybrid maize seed, 
the use of oxen or hoe cultivation, male- or female-headed household, and finally contact-
farmer status, which indicated active participation in EPAD. First, a census of all households 
in the selected branches was carried out, and the households were then grouped into all 
possible combinations of the stratifying criteria. Approximately 15 per cent of each branch 
population was selected, producing a sample size of 330 households  Kumar (ibid.). 
 
The survey was comprised of questionnaires covering household characteristics, labour 
allocation, consumption, intra-household decision-making, expenditure, investment, inputs, 
health and nutritional status, income disaggregated by source, production data, the adoption 
of agricultural innovations, assets, and access to public services. All 330 households were 
visited once a month over one year by 20 enumerators who were specifically employed and 





5.1.2 The 2003 dataset 
 
The second source of data and information was the field work conducted for the Eastern 
Province Income Diversification study (EPIDS) by the reasearcher in January-May 2003. In 
order to ensure comparability between the two datasets, the procedures of the 1985/86 
survey were adopted as far as possible. Financial and other limitations restricted the choice 
to four sites of the ten potential ones. From hereon, this dataset is referred to as the EPIDS 
data.  
 
Sampling. Several factors were used as selection criteria, such as shortcomings in the 
documentation of the IFPRI dataset, differences caused by agro-ecological conditions, and 
differences in the results revealed by the old study. Given these considerations, the 
Mambwe, Lundazi (Chaweya site), Chipata (Southern site) and Petauke districts were 
selected to be the targets of the EPIDS study. All in all, the 2003 survey covered 43 villages.  
 
Although the old administrative structure with its branches was no longer in use, it was 
possible to locate most of the villages that were visited in 1985/86. The old household lists 
were studied together with the headmen and other villagers, which enabled some of the old 
households to be identified: 13 of 33 in Mambwe, 27 of 33 in Lundazi, 14 of 33 in Chipata, 
and 14 of 33 in Petauke. In the majority of cases the household heads were the same as in 
1985/86 (42), although in some the spouse (8), a child (8) or a relative (9) had taken over. Of 
the households that were impossible to locate, some had moved to other villages, to the 
district centre “boma”, or to Chipata, Copperbelt or Lusaka. In some cases the family had 
dispersed following the death of the household head or a divorce, and the holdings had been 
abandoned. Families that had moved to other villages were not considered in the present 
study because the aim was to include only households cultivating the same land and residing 
on the same site as they had 17 years earlier.  
 
Had the survey been limited to the old IFPRI households the sample size would have 
remained relatively small. Therefore 132 additional households were sampled and 
interviewed, resulting in a total sample size of approximately 50 households per district. 
Stratified-sampling procedures were applied in the selection of the additional households. 
First, with the help of the village headmen or their representatives all households in the 
selected villages were listed and the already identified IFPRI 1985/86 households were 
removed from the lists. Two strata were established among the households, male-headed and 
female-headed, and a random sample was drawn among the strata representing their relative 
proportions. Then a sample was drawn by writing the household codes on pieces of paper, 
mixing them in a box, and randomly taking out the required number.   
 
The EPIDS dataset thus covers two types of households: purposely picked IFPRI households 
and randomly sampled additional households. The whole sample was used in analyses 
focusing on the situation among the interviewed households in 2003, whereas the 68 
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households present in both surveys were used in comparisons between the 1985/86 and 
2001/2002 seasons. 
 
Questionnaire preparation. The 1985/86 questionnaires as such were inappropriate for the 
new survey that was being designed for the repeated visits to each household: only one visit 
per household was possible in 2003. In addition, the old questionnaires recorded data on 
issues that were not relevant to the new survey, and therefore a new instrument had to be 
designed.  
 
Some compromises had to be made in the new design. Although the aim of this survey was 
to study income-diversification patterns, household income is a controversial indicator and is 
sometimes difficult to measure. Household surveys often measure consumption, which is 
considered more stable, while income may be subject to shocks and variation. Measuring 
consumption accurately would require several visits to a household, as the recall period is 
quite short (Deaton 1997; Deaton and Grosh 2000). During the IFPRI dataset collection 
period in 1985/86 the households were visited 12 times, and detailed monthly information on 
consumption patterns was obtained. For practical reasons there was only one visit to each 
household during the EPIDS survey in 2003, and the decision was thus made to measure 
household income rather than consumption or both.  Despite the problems, the measurement 
of household income can be justified in terms of its usefulness in explaining the determinants 
of poverty, household savings, intra-household issues and socio-economic grouping (McKay 
2000). Since the IFPRI 1985/86 survey measured both household consumption and income 
from the sales of products and other sources, comparable data were available for the EPIDS 
study.  
 
In developing societies many transactions are non-monetised, i.e., in kind: goods and 
services are exchanged and payments are made in commodities instead of cash (McKay 
2000). The EPIDS study attempted to capture this by always giving two options: payment 
made/received in cash or in kind. In order to convert the in-kind payments into cash, the 
average market prices of everyday commodities were recorded and listed in the interviewer’s 
instruction manual.  
 
Whether to measure gross or net income was another point to consider. Households spend 
money on agricultural inputs and investments, and often invest in their business activities. 
Transfers are both received and sent by the household. Wage-employment activities may 
also require direct (e.g., transport) or indirect (e.g., education) investments. The value of 
capital equipment is depreciated year by year. Since some of this expenditure is difficult to 
measure or estimate during one visit to the household, only the direct input costs of crop 
production were deducted from the gross income.  
 
Before the questionnaire was finalised, three group discussions were conducted on the 




clarifying some concepts and assessing the range of possible answers. The discussions turned 
out to be useful in interpreting some of the results, a point that Chung (2000) emphasised: 
“The qualitative methods can be used to explain counterintuitive or inconclusive findings.” 
 
The enumerators tested the draft questionnaire in Simon village in the Chipata district, and 
the feedback was discussed thoroughly within the survey team.  Four researchers in Lusaka 
and one researcher and a forestry specialist in Chipata commented on the draft and changes 
were made accordingly before the final version was printed. The final version had 14 pages, 
each page focusing on one entity: household listing, demographic data, a map of the farm 
land, crop production, marketing, access to inputs and credits, livestock production, income 
from forest products, business activities, wage employment, transfers, social capital, risks 
and problems, and assets. Detailed instructions for the interviewers were prepared in order to 
guide and standardise the surveying process.   
 
Surveying. The survey team consisted of the researcher and five enumerators, three 
men20and two women,21 employed in Chipata and trained by the researcher. The Farming 
Systems Research Team of the Msekera Research Station in Chipata22 also provided 
valuable support and local expertise throughout the field phase. A detailed schedule of the 
field work is given in Annex 4.  
 
The interviewing took approximately a month. The questionnaires were printed in English, 
but the enumerators used the local languages (Nyanja, Tumbuka) when conducting the 
interviews. The researcher checked the completed questionnaires as soon after the interviews 
as possible, preferably the same night. As the team spent about a week at each site the 
interviewers were able to return to the households for clarification or further questions if 
some issues remained unclear.  
 
Qualitative Data. While the enumerators were conducting the interviews the researcher 
randomly picked some households from the sample for in-depth interviews, and also 
conducted key-informant interviews among representatives of the agricultural extension 
organisation, input suppliers, traders, and out-grower companies. Local agricultural 
extension staff and Msekera Research Station staff acted as interpretors in the in-depth 
interviews where necessary. The purpose of collecting the qualitative data was to obtain 
additional information beyond the survey in order to shed light on the research problem, and 
to support the interpretation of the survey findings. This kind of multimethod data collection 
is used to find out whether other types of data might reveal different facets of the 
phenomenon, or suggest new variables, concepts and propositions (Brewer and Hunter 
1989). Chung (2000) justifies the use of qualitative methods in connection with surveys on 
the basis of three arguments: they shape the survey’s conceptual framework, they may 
                                                 
20 Mr. Phinehas Simukoko, Mr. Davis Sichalwe, and Mr. Evans Kabwe. 
21 Ms. Narred Jere and Ms. Precious Musonda. 
22 Mr. Mwila L. Lwaile, Mr. Albert Chikubi and Mr. Isaac Jere. 
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clarify the questions and terms to be used in the questionnaire, and the data could be used to 
explain survey findings.  
 
The qualitative interviews were based on sets of semi-structured questions prepared in 
advance by the researcher. Since the survey interviews were considered the main data-
collection tool, it was decided to conduct them before the in-depth interviews in order to 
eliminate the possible effects of the prior use of one method on the survey results.  
 
Logistical problems kept the number of key-informant and in-depth interviews smaller than 
planned: distances are long and since most of the roads in Eastern Province were in poor 
condition, reliable transport was required.   
 
The timing of the survey. The EPIDS survey was conducted in April 2003. Several factors 
affect the optimal timing of household surveys. The following were considered when the 
EPIDS survey was planned:  
 
 the agricultural cycle: the weeding of crops is normally completed in March-April 
(Kupanda 1999a), but harvesting has not yet commenced so the farmers would 
probably have less work and more time to give to the enumerators.  
 the agricultural year ends in April when the harvest from the previous season has 
been consumed or sold, and storage bins are being prepared for the new harvest. The 
emphasis in this survey was on crop production in the 2001/2002 growing season, 
and on crop sales and other income obtained after harvesting i.e., starting from May 
2002.  
 Since the 1985/86 study indicated that March is the second-busiest month of the year 
for non-farm activities, no recall problem was expected with regard to non-farm 
activities and income 
 the rains normally start easing off in March, and April is often dry. 
 
Some comments should be made on the timing. At the outset of the survey some farmers 
were still busy weeding their crops. There were also other agricultural activities, such as 
spraying cotton and planting sweet potato going on. Wildlife kept some households busy 
because the crops had to be protected from the depredations of monkeys, birds and other 
animals. The farmers were thus not always available, and some interviews had to be 
postponed or new households sampled. Whenever possible the enumerators followed the 
farmers to their fields in order to interview them instead of dropping the the survey off at the 
dwelling.  
 
The rains were heavy in 2003 and stopped only in early April in Eastern Province. 
Consequently, some feeder roads were in a poor condition, making travelling to and around 






The theoretical grounds of the present study – the Agricultural Household Model and the 
Sustainable Rural Livelihoods Framework - were discussed in Chapters 3 and 4. The aim in 
this section is to establish a link between the theory and the empirical work by giving the 
background and justifying the use of descriptive methods and econometric models, then de-
scribing the models used and finally choosing appropriate methods for their estimation. 
 
5.2.1 Descriptive methods 
 
Descriptive statistical tools such as frequencies, distributions, percentages, means, correla-
tions, cross-tabulations and their graphical presentations, as well as t-tests for testing the sta-
tistical significances of observed differences, have the potential to reveal important aspects 
and to enhance understanding of the households’ behaviour and decisions. This is why de-
scriptive statistics constituted a central element in the analyses conducted. Some additional 
tools were also used including the Simpson diversification index23 for studying the diversity 
of total income, a set of deflators to transform the Kwacha amounts pertaining to the two 
study periods and make them comparable (see Chapter 6.2.2).  
 
Gini coefficient comparisons and Gini decomposition are methods often used for analysing 
income-distribution effects, and they were also applied in the present study. The Gini coeffi-
cient varies from a value of zero, representing perfect equality, to a value of one, represent-
ing maximum inequality: the higher the value, the more unequal is the distribution (Ritson 
1977). The coefficient can also be decomposed to capture the contributions of the alternative 
income sources to the total income distribution (Reardon et al. 2000).  
 
The first step in decomposing the Gini coefficient is to calculate the concentration coeffi-
cients for farm and non-farm income (Shorrocks 1982, applied in World Bank 200624). The 










                                                 
23 The Simpson Diversification index D=1-
𝑞𝑖2
𝑞2
. illustrates the diversity of income sources in numerical terms 
and is bounded between the values 0 and 1. The index is created by calculating each different source of income 
weighted by its contribution to the total income. This index has been used by Heltberg (2001) and Tannuri-
Pianto et al. (2005), for example. Ellis (2000) used the inverse Herfindahl-Hirschman index for the same pur-
pose. 





where yk,i is the income of each individual i from component k, μ is the mean total income, 
and ri is the rank of household i in the ranking of total income. The Gini coefficient is calcu-










 is the share of the component k in total income. The following calculation 





  x 100% 
 
One could also calculate the marginal contribution of each source by calculating the elastic-
ity of the Gini coefficient with respect to Sk (the component share of the total income). The 
following formula (Lerman and Yitzhaki, 1994, applied in World Bank 2006, for example) 
gives the elasticities: 
 
ЄG,Sk= 




The Lorenz curve, which combines the cumulative income share on the vertical axis and the 
cumulative distribution of households on the horizontal axis, can be used to show the income 
distribution. The further the actual curve is from the straight line of equal distribution, the 
more unevenly is the income distributed.  
 
5.2.2 Econometric approach  
 
As proved by many scholars, econometric models have the power to generate essential in-
formation on causal relationships between household characteristics and their income-
generation and diversification patterns, and they were therefore applied in the present study. 
 
In an ideal situation the methods and models to be applied in any particular study should dic-
tate the kinds of data to be collected, the estimation issues to be considered, and the assump-
tions to be made when interpreting the results (Behrman and Oliver 2000). In such a case an 
econometric model could provide an analytical framework within which to explore various 
dimensions in household behaviour, for example. In reality, the data, especially survey data, 
often have their limitations and may not even include all the necessary variables, which im-
poses restrictions on the methods to be applied.  
 
An econometric model consists of a dependent variable, also called the left-hand-side vari-
able, and independent variable(s), also called explanatory or right-hand-side variable(s) and 




able random variables not explicitly included in the model. The error term may also reflect 
randomness in human behaviour or measurement errors, and has certain properties such as a 
mean, variance and covariance (Gujarati 1998). For the estimation results to be correct each 
of the error terms should have a zero mean, they should all have the same variance (i.e., they 
should be homoscedastic), there should be no correlation between any two, and each one 
should be independent of the explanatory variables.  
 
The purpose of using a multiple linear regression model when there are two or more inde-
pendent variables, as in the present study, is to estimate how the included variables are re-
lated. The estimated coefficients indicate the effect of a change in the independent variables 
on the dependent variable. There are several ways of estimating the coefficients. The most 
common, which are also applied in the present study, are the ordinary least squares (OLS) 
and the maximum likelihood (MLE) methods. The objective of least-square estimation is to 
find parameters minimising the sum of the squares of the residuals (error terms), while 
maximum likelihood estimation aims at finding the values of parameters that are most likely 
to generate the sample observations (Pindyck and Rubinfeld 1997). 
 
A statistical estimator should fulfil some important criteria. First, it should be unbiased 
meaning that its mean or expected value should equal the true value: for example, the sample 
should equal the population characteristics. Secondly, it should be efficient, which is often 
described in terms of relative efficiency of the estimator in comparison to other estimators: 
one is more efficient than another if it has a smaller variance. Thirdly, it should have a 
minimum mean square error, which takes into account both the variance and the square of 
the bias of the estimator. Finally, it should be consistent, which means that the sample esti-
mator comes as close to the true value as possible when the sample size is very large (ibid.).  
 
Following the estimation, the model can be evaluated and tested in several respects. The 
goodness of fit covers various elements, such as whether the appropriate variables are in-
cluded and whether the chosen functional form is correct. A good regression equation ex-
plains a large proportion of the variation in the dependent variable, and the measure describ-
ing this proportion is R-squared, or R2, which is calculated by dividing the regression sum of 
squares (RSS) by the total sum (TSS). The R-squared can be further refined to the corrected 
R-squared, which eliminates the impact of increasing the number of variables in the equation 
(ibid.). The significance of an individual coefficient can be tested using the t-test of signifi-
cance and the joint significance of two or more coefficients using the F-test (Gujarati 1998).  
 
There are several options for testing for other qualities of the estimators, such as autocorrela-
tion, which is seldom a problem in cross-sectional data, and heteroscedasticity. The first in-
dicative measure is to plot the residuals against the observations or against the explanatory 
variables, and assess, whether there is any reason to suspect either autocorrelation or hetero-




Heteroscedasticity means that the variances of the residuals are unequal, which affects the 
efficiency of the estimators and makes the hypothesis-testing based on t- and F-distributions 
unreliable. This is often a problem with cross-sectional data. One way of detecting the pres-
ence of heteroscedasticity is to apply the Park test, which involves regressing the residuals 
against the independent variables. There are three steps to be taken. The first is to run the 
original regression, the second is to square the residuals and take their logs, and the third is 
to run the regression of the logs against each independent variable. If the regressions result in 
statistically significant coefficients, the null hypothesis of homoscedasticity has to be re-
jected. Other tests of heteroscedasticity include the Glejser test, White’s general heterosce-
dasticity test, and the Breusch-Pagan test (Gujarati 1998).  
 
If autocorrelation or heteroscedasticity is observed some corrective measures, such as trans-
forming the model, need to be taken. One option is to apply the weighted-least-squares 
method, and another is to re-specify the model in the log or double-log form.  
 
5.2.3 Models determining income diversification  
 
As described in Chapter 3.2, the following equation, which according to Escobal (2001) is a 
reduced-form equation of the demand and supply functions derived from the agricultural 
household equilibrium equation, has been used in several studies as a basis for analysing the 
determinants of rural income diversification. It was also chosen as a basis for the present 
study:   
 
Sij = f(p; Zag, Znag, Zk, Zh, Zpu, Zg), 
 
where Sij represents the net income shares of farm and non-farm income for the ith house-
hold, p is the vector of exogenous input and output prices, and the Z-vectors are the different 
fixed assets available to the household: Zag for farm assets, Znag for non-farm assets, Zk for 
key financial assets, Zh for human capital assets, Zpu for public assets, and Zg for other key 
assets of the area. The sustainable rural livelihoods framework introduced in Chapter 4.2 
provides a tool for determining and categorising the variables for the above equation.   
 
The aim in the present study was, among other things, to analyse the determinants of the 
proportions and levels of income coming from different sources. The equation specified for 
the analyses is the following:   
 
f (household demographic characteristics, agro-ecology, financial assets, physical endow-
ments,  social capital, vulnerability) 
  
A common set of explanatory variables was used for the proportions of income from each 
particular source and the levels of both total income and that coming from each source in 





Incshare25 or Inclevel26 = β0 + β1a1 + β2a2 + β3a3 + β4a4 + β5a5 + β6a6+ β7a7 + β8a8 + β9a9 + 
β10a10 + e. 
 
In determining the probability of a household belonging to a certain income-mix group27 it 
was assumed that rural households were rational decision makers and as such would adopt 
an activity portfolio maximising their utility from the expected income from those activities.  
The household could obtain utility from a certain choice category, which was closely associ-
ated with the characteristics of the category and of the household, as well as the local de-
mand for the products resulting from the activity (Dercon and Krishnan 1996). Berhanu et al. 
(2005) describe the discrete-choice formulation of the utility-maximisation assumption for a 
household (h) choosing from j alternatives as:  
 
Uhj = Ûhj + ehj = X’hj β + ehj , 
 
where Ûhj = X’hj β stands for the deterministic component of the utility function and ehj is a 
vector of the error term representing measurement errors and unobserved attributes. X is the 
vector for the independent variables.  
 
In the line with the approach of Berhanu et al. (ibid.), the equation used estimating the prob-
ability of a household belonging to a certain income-mix group was the following:   
 
Incgroup= β0 + β1c1 + β2c 2 + β3c3+ β4c4 + β5c5+ β6c6 + β7c7 + β8c8 + β9c9 + e . 
 
The codes of the variables stand for:  
 
A. Dependent Variables 
Incshare: the proportion of income coming from crops, livestock, forest, business activities, 
wages and transfers.  
Inclevel: the household’s total income and income from crops, livestock, forest, business ac-
tivities, wages, and transfers in Kwacha.  
Incgroup: probability of a household belonging to a certain income-mix group (five alterna-
tives)  
 
                                                 
 
 
25 A similar equation was formed for the proportions of the other sources of income: livestock, forest, business 
activities, wages and transfers.  
26 A similar equation was formed for the levels of income from each individual source: crops, livestock, forest, 
business activities, wages and transfers.  
27 The concept of an income-mix group is explained in Chapter 6.1.7. There were five possible income-mix 
groups: crop growers, a crop-livestock group, a crop-forest-wages-transfer group, a crop-business group, and a 
mixed group.  
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B. Independent variable:  
a1, c1 = sexhead: the sex of the household head (0=male, 1=female). 
a2, c2 = agehead: the age of the household head in years. 
a3 = tochipa: the distance from the household to the provincial capital in kilometres/100. 
a4, c3 =educat: the educational level of the household head, varying from 0 to 19 and based 
on the Zambian educational system.  
a5 = cultadul: the size of the cultivated land in hectares divided by the number of adult 
household members.  
a6, c8 = mambwe: a dummy for the Mambwe district (Mambwe = 1, other districts = 0). 
a7 =vulnerab: the household vulnerability index, varying from zero to five (0=very low vul-
nerability, 5= very high vulnerability).  
a8, c9 = particip: the household’s participation rate which is used as a proxy for social capital, 
varying from zero to five (0= no participation, 5=very active participation).  
a9 = totasse: the total value of the household assets in Kwacha/100,000.  
a10 = depratio: the dependence ratio = the number of children/ adults. 
c4 = noadult: the number of adult household members. 
c5 = children: the number of children in the household. 
c6 = cultsize: the size of cultivated land in hectares 
c7 = toboma: the distance from the household to the nearest township in kilometres.  
e = error term. 
 
In accordance with the sustainable rural livelihoods framework, the independent variables 
were divided into household-asset categories as illustrated in Table 5.  
 
Table 5. The independent variables divided by asset category.  
 
Category Variable 
Human Capital Dependency ratio, number of adults and children 
Age, sex, and education of the household head 
Natural Capital Cultivated land size/number of adults, Cultivated land size, 
Dummy for the Mambwe district 
Physical Capital Distance to markets km/100 (either provincial capital or nearest 
township) 
Financial Capital  Value of the household’s physical assets in Kwacha/100,000 
Social Capital  Participation (constructed variable) 
Additional Vulnerability (constructed variable) 
 








5.2.4 Choosing the estimation methods 
 
As discussed previously, depending on the research question and the quality of the data the 
equations and estimation methods take different forms. It may, for example, be a question of 
the household’s choice or probability of engaging in a certain activity. Households that do 
not engage in the activity are considered to obtain zero income from it. This gives grounds 
for applying a model for censored variables, i.e., the variables that are observed in only some 
of the ranges (Maddala 1987). Censoring means that in a sample of size n (y1*,y2*,…, yn*) 
only the values of y* greater than the constant c are recorded, and for those smaller or equal 
to c, the value c is recorded. Hence the observations are: yi = yi*, if yi* > c; otherwise yi = c. 
In such a case the censored regression model (the Tobit estimation procedure) can be ap-
plied.  
 
According to Maddala (ibid.), the Tobit model is defined as follows:  
 
yi = β’xi + ui,  if RHS > 0 
yi = 0, otherwise.  
 
In the model β is a k x 1 vector of unknown parameters; xi is a k x 1 vector of known con-
stants; ui are residuals that are independently and normally distributed, with a mean of zero 
and a common variance of σ2. The Tobit equation is often solved using the maximum-
likelihood method.  
 
The research questions addressed in the present study focus on among other things, the pro-
portions and levels of income from different sources, and the respective determinants. The 
observations for both could be considered censored since both are given the value zero but 
not negative values. The determinants are therefore analysed using the Tobit model accord-
ing to the procedure followed by Escobal (2001), Woldenhanna and Oskam (2001), Brons 
(2005) and Croppenstedt (2006), for example, except in cases in which the data are not cen-
soredi.e., in analyses of total income in which the OLS method can be used.  
 
Deaton (1997) criticised the Tobit model on account of the inconsistencies (estimates biased 
upwards) caused by heteroscedasticity in censored regression models. Therefore, corrective 
measures to minimise the heteroscedasticity bias were taken during the specification of the 
equation as well as during estimation of the coefficients. An alternative would have been to 
use two-stage models, however, considering the quality of the data in the present study, the 
Tobit model was chosen to be the most appropriate one.  
 
It was also of interest in this study to analyse the probability of a household belonging exclu-
sively to a certain income-mix group. A multinomial logit model is suitable for such pur-
poses. Schmidt and Strauss (1975), for example, contributed to the development of such a 
model in their analysis of occupational choices using race, sex, education and labour-market 
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experience as explanatory variables. According to the model, each individual will fall into 
one of the categories with a certain probability. The equations in a three-choice case, for ex-













=  α32 + β32X , 
 
where Pj, j=1,2,3 indicates the probability that the jth choice will be made. Each equation 
assumes that the logarithm of the odds of one choice relative to a second choice is a linear 
function of the variable X. The sum of the individual probabilities equals one. (Pindyck and 
Rubinfeld 1997)  
                              
Once the parameters have been estimated it is possible to predict probabilities in question - 
in the case of Schmidt and Strauss the probability of an individual choosing a particular oc-
cupation. A similar approach has been used in analysing the characteristics of households 
belonging to different income-mix groups: examples include Dercon and Krishnan (1996) in 








The results of the data analyses are presented in this chapter. First, the focus will be on the 
results and findings based on the whole dataset (n=197) collected in February-May 200328 
with the aim to establish an overall picture of rural income generation and diversification 
patterns among the interviewed households in Eastern Province.  This includes also econo-
metric analyses aiming at defining the household characteristics and other determinants of 
income diversification patterns. Then, the focus will be shifted to analysing the changes in 
income generation and diversification among the 67 households present in both the 1985/86 
and 2003 surveys.  
 
6.1 Household income generation and diversification based on the 2003 
survey 
 
6.1.1 An overview 
 
One household from the Petauke district and one from Mambwe were omitted in the statisti-
cal work because they turned out to be extreme outliers in the EPIDS dataset in terms of total 
income.29 The EPIDS analyses were thus based on a sample of 197 households, of which 49 
were from Mambwe, 50 from Lundazi, 48 from Chipata, and 50 from the Petauke district.  
 
Of the 197 households, 67 were determined on the basis of the 1985/86 survey, and the re-
maining 130 were selected through random sampling specifically for the 2003 survey in or-
der to generate more material for the analyses. There were some differences between the two 
groups. The former group had older household heads and thus a more mature family struc-
ture with more adults and a lower dependency ratio30, while the latter had smaller amounts of 
cultivated land, higher proportions of non-farm income and fewer valuable assets. This sug-
gests that the households taking part in the 1985/86 survey and still active in 2003 differed in 
some characteristics from those that had stopped farming and were replaced by new house-
holds in the survey through the sampling process. The differences between the active house-
holds and those that stopped farming are discussed in Chapter 6.2.1.  
 
                                                 
28 The 2003 survey collected data on farm income originating from the sale of produce from the 2001/2002 
agricultural year (starting in May 2002, ending in April 2003) and non-farm income generated during the same 
period of time.  
29 The total income of these households was the mean plus seven standard deviations. There were obviously 
coding errors in the data but it was impossible to return afterwards and check the information provided by the 
respondents.  
30 Dependency ratio=number of children/number of adults 
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Both cash and in-kind income were included in household income. The in-kind income was 
converted into cash using the average market prices of the received goods31, such as second-
hand clothes, food items, soap, salt and beer.  
 
The data were first grouped in income terciles based on the total net income of the house-
holds. The total mean income of the highest group was more than double that of the poorest 
group when the value of home-consumed crops was included. As the household size was 
smallest in the low-income group, the per-capita income in the high-income group was al-
most twice as high as in the poorest group. Conversion to US dollars revealed that even 
households in the high-income group were below the one-dollar-a-day per-capita poverty 
line. When the value of home consumption was not considered32 the mean income of the 
highest group was almost ten times as high as that of the lowest group.  
 
Figure 3 gives some characteristics of the income groups. It represents the scaled levels 
(highest tercile =100) of some assets, namely cultivated land, family size, educational level 
of the household head, livestock assets, and other assets33. Thus, the top income tercile is 
represented by the outer border of the figure.  The low-income group sustained the lowest 
value on each of the five variables, while the differences between the groups were clearest 
and also statistically significant when the value of all the assets the households had in their 
possession were compared. The proportion of female-headed households declined towards 




Figure 3. Selected asset levels by income tercile, scaled values. 
Source: the researcher’s own dataset 2003.  
                                                 
31 These prices were collected from markets and shops.  
32 In this case the value of crop production consumed by the household was omitted from the calculations.  




















6.1.2 Income sources  
 
Analyses of the households’ income sources in each tercile (Table 6; Figure 4) revealed 
some differences although they were not significant. The lowest and the highest categories 
had slightly higher proportions of non-farm income (33% and 30%) - transfers, wages, forest 
and business income - than the middle-income group, whereas the proportion of farm income 
from crops and livestock was highest (73%) in the middle-income group. The proportion of 
non-farm income declined with the rise in the extent of cultivated land: thus non-farm in-
come could be seen as an alternative to crop cultivation, or compensation for a lack of crop 
income because of the household’s inability to cultivate larger areas. Since nearly all the 
households had more land in their possession than they actually cultivated, non-farm income 
cannot be considered compensation for unequal land distribution. 
 
Table 6. Percentages of income from different sources by income tercile.  
 
 I tercile II tercile III tercile Average 
 % % % % 
Crops 63 65 63 64 
Livestock   4   8   7   6 
Forest   5   4   3   4 
Businesses  10 10                   15 12 
Wages 12   8   6   8 
Transfers   6   5   6   6 
Farm Income 67 73 70 70 
Non-Farm 
Income 
33 27 30 30 
 






Figure 4. Percentages of income from different sources by income tercile. 
Source: the researcher’s own dataset 2003.  
 
6.1.3 Farm income 
 
There were two sources of farm income: crop production and livestock products and sales. 
This section gives information on the characteristics and quantities of these income sources.  
 
Crop production, consumption and income 
 
Crop sales were the most important and most common single source of income: 153 of the 
197 households (78%) had either cash or in-kind income from crops sold outside the house-
hold of which the most common were cotton (79), groundnuts (69) and maize (30). Other 
cash crops included sweet potato (33), vegetables (27) and cassava (17). Only eight house-
holds produced no crops, while the rest (189) produced at least some for their own consump-
tion. When the value of home consumption was included the proportion of crop income was 
63-65 per cent in the total income. The average net value of crop production34 among the 197 
households was ZMK 1,079,699, and the income from crop sales was ZMK 346,650.  
 
The households kept for consumption, on average, 88 per cent of the maize they produced: in 
the poorest group the quantity of maize was 82 kg/cap, in the middle group 84 kg/cap and in 
the highest income group 166 kg/cap. Alwang et al. (1996) found that, according to the 
                                                 
































safety-first principle, Zambian households aimed at securing annual maize production of 200 
kg per capita, but this was not reached in Eastern province after the 2001/02 season.   
 
A major factor contributing to the level of income from crop sales in 2003 seemed to be ac-
cess to cotton-producing contracts during the previous growing season. In the highest tercile, 
34 households sold cotton compared to 35 in the middle-income and nine in the low-income 
terciles. The average income per household from cotton sales was ZMK 392,329. Cotton 
growers cultivated 0.83 hectares more land per household on average than non-cotton grow-
ers, and had a total income of ZMK 2,006,341, while the non-cotton growers’ income was 
significantly lower at ZMK 1,420,723. Maize had a reduced role as a cash crop in 2003 when 
only 30 households sold it, receiving on average ZMK 245,276. Groundnuts were also im-
portant as a cash crop in Eastern Province: 69 households sold some of their groundnut pro-
duction, giving them an average sales income of ZMK 109,483.  
 
In terms of cultivation methods, nine per cent of the households in the low-income group, 32 
per cent in the middle-income group, and 49 per cent in the high-income group used oxen, 
while the rest used hand tools. The crop, farm and total income of the households ploughing 
with oxen was significantly higher than among those limited to hand hoeing.  
 
There were two main input categories in crop production: fertiliser for maize, cotton and 
chemicals for cotton. Fertilisers were used by 24, 33 and 62 percent of households in the 
low-, middle- and high-income group, respectively. Insecticides were included in the cotton 
out-grower package, and therefore the application of pesticides was normal practice among 
the contract farmers. Households farming larger areas also used fertilisers more often than 
those with smaller areas.  
 
The correlation between fertiliser use and maize yield was significantly positive. With an 
average cost of ZMK 75,000 per 50 kg bag of fertiliser and an observed average increase in 
maize yield of 386 kg/ha, the use of fertiliser was profitable, whereas with cotton the in-
crease in yield did not cover the cost of the fertiliser. In general, the fertiliser users obtained 
significantly higher income from their crops than the non-fertiliser users, which was also re-
flected in their higher farm and total income.  
 
A lack of money was given as the main reason for not using improved maize seeds and fertil-
isers, the second reason being the non-availability of fertilisers especially in areas with no 
commercial outlets. Private traders were the most important source of inputs, and only a 
couple of farmers used cooperatives or non-governmental organisations. The use of fertiliser 
was twice as common in the study site nearest to the provincial capital than in the more re-
mote areas, suggesting severe availability problems. Limited access to and availability of 
fertilisers was actually mentioned by the respondents as the most severe threat to crop pro-




The households considered market-related problems in general a threat to their well-being. 
The problems materialised as the limited availability and high prices of inputs, the lack of 
traders, and the low prices obtained for products in the villages. Because of the poor infra-
structure and shortages of oxen, ox-carts and bicycles, transport was difficult to organise. 
Still, there appeared to be no collective efforts among the households to ease these market- 
and transport-related problems.  
 
Livestock income  
 
The second element of farm income, revenue from livestock keeping, was distributed rather 
unevenly among the households: 152 (77%) had some livestock, chickens being the most 
common type kept by 69 per cent of them, followed by cows (27%), goats (21%), pigs (24%) 
and oxen (17%). All in all, 100 households generated some income by selling livestock 
products or live animals, the mean amount being ZMK 228,040. On average, livestock in-
come generated six per cent of the total income.  
 
The value of the home consumption of livestock products was not included in the calcula-
tions because such data were not collected in the survey. According to information on the 
composition of an average Zambian diet35 and the IFPRI dataset, however, it would be feasi-
ble to estimate it at less than 10 per cent of the respective value of crop consumption. It 
could therefore be assumed that the missing estimates for livestock consumption did not 
cause a significant bias in the results. The costs of livestock inputs were ignored in the calcu-
lations which may lead to overestimation of the income.  
 
The amount of livestock income in the poorest group was one tenth of the respective amount 
in the wealthiest group. Moreover, one third of the households in the lowest income group 
had income from livestock, 56 per cent in the middle-group and 62 per cent in the highest 
group.  
 
Since none of the households had a bank account and the value of their other assets was lim-
ited, livestock served both as a bank and as insurance: the average estimated value of live-
stock kept was ZMK 1,409,413, which was more than the average net value of the annual 
crop production.  
 
Eastern Province has traditionally accommodated a large amount of livestock. The severe 
attacks of animal diseases around the mid-1990s, however, reduced their numbers and the 
restocking rate has been slow since then. There were also complaints about livestock disease 
in 200336 and in some areas about attacks by predators. According to the interviewees, vet-
erinary services were not easily accessible, and farmers had to pay for animal drugs whereas 
                                                 
35 FAO Statistical Yearbook 2005. Vol.1(2). Country Profiles.  
36 The livestock health problems mentioned most often included Corridor disease among cattle, Newcastle dis-




consulting the veterinary was free provided it took place in the clinic. If the veterinary staff 
came to the village to vaccinate cattle, the farmers had to pay ZMK 10,000 per vaccination. 
The interviewees said that such services used to be free of charge before the agricultural re-
forms. In addition, without government support the high maintenance costs had resulted in 
the virtual disappearance of communal dip tanks in rural areas, and only very few farmers 
regularly sprayed their animals against ticks.  
 
6.1.4 Non-farm income 
 
Four sources contributed to non-farm income: forestry, business activities, wage employ-
ment and transfers. Many studies on income diversification include forest in business or 
other sources. In this study, however, the data was collected separately because forest-related 




The survey revealed that 104 households (52%) generated income from forest products dur-
ing the 2002/03 season: each of these sold, on average, 1.6 different forest products of which 
thatching grass was the most common (Table 7).  
 
Table 7. Forest products sold by households.  
 
Product No. of  % of % of all 
 households householdsa households 
thatching grass 52 50 26 
firewood 30 29 15 
charcoal 28 27 14 
mushrooms 15 14   8 
timber 13 13   7 
wild fruits 13 13   7 
honey  10  10   5 
 
aPercentages of households engaged in the exploitation of forest products (n=104) 
 Source: the researcher’s own dataset 2003. 
 
A licence legalising for selling timber, poles, firewood, charcoal and planks was acquired 
from the Forest Department by 36 (35%) households selling forest products, while the most 
common commodity, thatching grass, traded by 52 households requires no licence. Fifty-
eight households sold charcoal or firewood, whereas only 10-15 sold other products, such as 
timber, mushrooms, honey and wild fruits. All the commodities were traded within the vil-




The proportion of income generated from forest products was lowest in the high-income 
group and at the same level of 4.2 per cent in both the low- and middle-income groups. The 
better-off households generally sold products of general higher value requiring a licence than 
those in the poorest group, which implies entry constraints among the poorest.  
 
Business activities and income 
 
Among the interviewed households, 59 per cent (117) operated businesses, as listed in Table 
8. The poorest income tercile with the lowest number of household members and lowest in-
vestment potential had the lowest number and least diverse business portfolios, while the 
highest income tercile had both the highest number and the most versatile activities. The 
households involved in business generated income from 1.5 different activities, on average.  
 






% of all   
households 
beer brewing 50 43 25 
retailing/vending 48 41 24 
agricultural trading 20 17 10 
mat weaving 8 7 4 
hunting, fishing 7 6 4 
carpentry 7 6 4 
black/tin-smithing 6 5 3 
house construction 6 5 3 
transporting 5 4 3 
tailoring 3 2 2 
basket making 1 0,5 0,2 
gathering  1 0,5 0,2 
other  16 14 8 
Total  178   
 
aPercentages of households engaged in business activities (n=117) 
Source: the researcher’s own dataset 2003. 
 
Business activities mainly took place during the low agricultural season when household 
members were less occupied with agricultural production. A further contributory factor to 
seasonality was that beer brewing was possible only when the raw material was available, 
i.e., after harvesting. Thirdly, households started selling their own farm produce in 
May/June, which brought more purchasing power into the rural economy. The concentration 
effect was clear: from December to March more than 80 per cent of the business activities 






Beer brewing was, in most cases, women’s business and only men were involved in hunting, 
fishing, carpentry, tailoring, blacksmithing and transporting. Female-headed households 
were more often involved in small-scale shop keeping, retailing and vending than male-
headed households.  
 
Most of the households had made investments to start their businesses, the main source of 
invested funds being agricultural income (70%). Ten per cent borrowed money from rela-
tives, and a few used savings or donations or borrowed money from their neighbours.  Ac-
cording to the respondents, some businesses had been in the family for decades although 
many were rather recent. The month of April turned out to be important in terms of business 
investments. One explanation for this was that sweet potato is normally harvested in April, 
which facilitates the purchase of goods in bulk to be sold later at retail prices37.  
 
Wage employment and piecework 
 
Fifty-three per cent of the interviewed households reported income from wage employment 
or piecework, the average number of wage-employment-related activities being 1.6. Piece-
work on small farms (Table 9) was by far the most common activity (64%) and the usual lo-
cation was the home village or other rural areas in the home district (89%). Wage income 
was most important to the poorest as it constituted 11 per cent of their total income.  
 
Table 9. The numbers of people involved in wage employment and piecework activities.  
 
Activity Frequency 
piecework on small farms 107 
non-agriculture piecework   31 
transporting     8 
shop assistant     3 
piecework on commercial farms     3 
other industrial work     2 
teaching     2 
other civil-service work     1 
mining     1 
other    10 
Total 168 
 
Source: the researcher’s own dataset 2003.  
 
Non-agricultural piecework, including road construction and the clearing of roadsides, for 
example, was the second most common activity at 18 per cent. The category “other” in-
cluded selling stones and operating grinding mills, for example.  
                                                 
37 Money is needed for agricultural inputs only from October onwards, and therefore income from sweet pota-




The seasonality effect was clear: wage employment was most common during the growing 
season from October to March when agricultural piecework opportunities were available on 
small farms, while from April to September/October there were fewer such opportunities 




Figure 5. Wage and piecework activities per month. 
Source: the researcher’s own dataset 2003.  
 
Both pulling and pushing effects work simultaneously during the agricultural season in that 
piecework is available and is also desperately needed by households running short of food.  
 
People were paid for their work either in cash or in kind (e.g., in second-hand clothes, mealie 
meal, cooking oil, soap or salt). According to the respondents, it was also common to organ-
ise work parties at which beer was exchanged for labour input.  
 
In approximately half of the cases the household head was in charge of the wage activity, the 
other half being distributed between the spouse (25%) and other household members. Close 
to 80 per cent of the households (78) reported primarily using money from wage activities to 
buy food, and other purposes followed far behind: 39 spent at least part of the money on 
household items, 31 on health, 24 on clothes, 20 invested money in their business, 13 bought 
agricultural inputs, and 13 used it for school fees. Wage employment and piecework thus 
seemed, in most cases, more a means of coping than the deliberate allocation of resources in 
expectation of better returns. This was also supported by the fact that the proportion of wage 

















The fourth category of non-farm income comprised transfers to the households. The propor-
tions varied only a little, from five per cent in total income in the middle to 6.2 per cent in 
the low- and high-income categories. All in all, 105 households received transfers either in 
cash or in kind of which 71 received food aid38 and 52 transfers from relatives. There were a 
few of pension payments, dowries, sponsorship, gifts and debt repayment. 
 
The proportion of households receiving transfers increased in line with their total income: 46 
per cent in the poorest group, 52 per cent in the middle group and 63 per cent in the high-
income group. Relatives sent either cash or goods to 52 households and in 37 (71%) of the 
cases these remittances originated from outside the home district. A total of 71 households 
received food aid, the number being highest in the high-income category (28). The value of 
relief food per receiving household was, on average, ZMK 57,846, which was slightly more 
than the market price of a 25kg bag of maize meal.  At the time of the data collection the 
Chipata district was excluded from the World Food Programme relief-food distribution, al-
though the other three districts were covered.  
  
In addition to receiving them, many households also sent transfers to their relatives and other 
households. Cross-tabulation of the variables – those receiving and those sending transfers 
revealed that 24 per cent of households both sent and received, 17 per cent did not receive 
but sent, 29 per cent received but did not send, and 30 per cent neither received nor sent any 
transfers. The correlations between the total household income and the amount of transfer 
income sent (0,318**) and received (0,262**) were significantly positive, which could re-
flect several factors, including the contribution of transfer income to total income, and the 
fact that the better off households were in a position to send more and were also entitled to 
receive more through reciprocal arrangements than the poor households.  
 
6.1.5 Interrelationships between income sources  
 
Because the use of fertiliser seemed to be an important element in determining the total in-
come of the household, some relationships between fertilisers and income sources were ex-
amined. The value of the assets (both livestock and other assets) of the households using fer-
tiliser was significantly higher (at the 0.01 level) than that of those not using it. There was 
also a significant difference (at the 0.01 level) in livestock income between these two groups 
in favour of fertiliser users. Income from forest and business activity and piecework did not 
differ significantly between the fertiliser users and non-users, while in terms of transfer in-
come the difference was significant (at the 0.05 level), the transfer recipients using more. 
The respondents also confirmed that transfer income enhanced their access to fertilisers.  
 
                                                 
38 Food aid was included in the calculations because it was assumed to contribute to the total household in-
come.  The transfer category was considered appropriate for recording food aid.  
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Since a lack of money was given as the main reason for not acquiring fertiliser, the income 
obtained by converting some assets into money eased access to fertilisers. The respondents 
indicated that the income from business activities and wage employment was mainly used 
for purchasing food, and as such was insufficient to pay for the inputs. Those with business 
income, however, purchased fertilisers more often than the wage earners, thus suggesting 
that households with business had more flexibility in their resource allocation.   
 
The farm and total income of households using oxen for ploughing was significantly (at the 
0.01 level) higher than among those using hand hoes, whereas the non-farm-income level 
was only slightly higher among the latter group. Having oxen facilitated the cultivation of 
larger areas and also ensured its timeliness, which in turn generated higher income. No data 
were collected on income obtained from hiring out oxen for ploughing or transport purposes. 
One could assume, however, that this would have contributed positively to the total income 
of the livestock owners. The proportions of business and livestock income were negatively, 
although not significantly, correlated, suggesting that they were alternative rather than com-
plementary sources.  
 
Cotton growing reduced the proportion of non-farm income significantly: the households 
involved earned 25 per cent of their income from non-farm sources, while among the non-
cotton households the share was 33 per cent. This suggests that non-farm activities and in-
come were needed to some extent to compensate for missing crop income.  
 
There was some evidence that some of the crop income was invested in business activities, 
such as in purchasing commodities in bulk to be sold later, which levelled out the income 
flow.  
 
6.1.6 Income diversification, distribution and inequality 
 
The Simpson diversification index, which is bounded between zero and one and increases 
along the degree of diversification, was calculated for the income fractiles. The differences 
between the fractiles were small, the index being 0.38 in the lowest category, 0.42 in the 
middle, and 0.43 in the high-income group. The calculated indices thus suggested that the 
higher incomes originated from slightly more diversified sources than the lower incomes.  
 
A decomposed Gini coefficient39 was calculated in order to analyse the impact of farm/non-
farm income on income distribution using the total-income, farm-income, and non-farm- in-
come values. The Gini coefficient varies from a value of zero, representing perfect equality, 
to a value of one, representing maximum inequality: therefore, the higher the value, the more 
unequal is the distribution.   
 
                                                 
39 An alternative method for studying the decomposition of income inequality – the Theil index- was used by 




In the case of eastern Zambia, the Gini coefficient for farm income was 0.36 and for non-
farm income 0.78. Taking into account their proportions in the total income, the total Gini 
coefficient value was 0.4940. The percentage contribution of farm income to total income 
equality was about 52, and of non-farm income it was 48. The marginal contribution of farm 
income to total income inequality was -0.18, and of non-farm income it was 0.18. These re-
sults suggest that the distribution of non-farm income was more uneven that that of farm in-
come, which is also evident in the Lorenz curve depicted in Figure 6. Since the proportion of 
non-farm income was only 30 per cent of the total income, its percentage contribution to 
overall income inequality was in fact lower than the respective contribution of farm income. 
However, if the non-farm-income share of the total income increased by one per cent, the 
overall inequality increased by 18 per cent, while the same one-per-cent increase in the share 
of farm income would decrease inequality by 18 per cent. Thus, an increase in the proportion 
of non-farm income would have an un-equalising effect on income distribution.  
 
The Lorenz curves indicate the cumulative contributions of aggregate farm, non-farm and 
total income to the cumulative percentages of households receiving that income. The diago-
nal line indicates the hypothetical situation of every household receiving precisely the same 
income. The further the curve is from the diagonal line, the more uneven is the income dis-
tribution. It can be seen that non-farm income was the most unevenly distributed, followed 
by farm-income, and their combination – total income – was slightly more evenly distrib-
uted. The curves were calculated by organising the households three times in descending or-
der according to their farm, non-farm and total income, which means that a household at the 
higher end of the farm-income scale was not necessarily in the same position on the non-
farm-income scale. The total-income curve was closest to equal distribution, suggesting that 
farm and non-farm income supplement each other to some extent.  
 
The distribution of total income thus revealed inequalities between the poorer and richer 
households. Elaboration of the aggregate total income (=Σ total income of individual house-
holds) showed that 63 households of those at the poorest end (n=197) achieved the same 
percentage of the total income (ten) as amassed by the three households from the wealthier 
end. Reaching 25 per cent of the total income necessitated the inclusion of 105 households 
from the poorest end, or 17 from the better-off end. The poorest ten per cent and the richest 
ten percent of the sample received about one per cent and 28 per cent of the total income, 
respectively.  
 
                                                 
40 The World Bank (2004) estimated that the Gini coefficient for the whole of Zambia was 0.53 between 1995 -
2002. The Living Conditions Monitoring Survey of 2002/2003 (CSO 2004) indicated a Gini value of 0.42 for 





Figure 6. The Lorenz curve for household-income inequality.  
Source: The researcher’s own dataset 2003.  
 
The total mean income of the high-income group was more than six times that of the poorest 
group and more than twice that of the middle-income group (Table 10; Figure 7). The differ-
ence between the farm and non-farm proportions was small between the income terciles, and 
the scaled levels were close to each other in the first and second terciles. 
 
The ratio of the levels of non-farm income between the highest and the lowest income strata 
was much higher than that of the respective proportions. This may imply entry barriers 
among the poorest to activities with higher income potential, thus leading to a situation in 
which the poor allocate a significant proportion of their time to non-farm activities with low 
returns.  
 
The differences between the income groups were clearest in business income, the highest 
group earning nearly nine times more than the poorest and more than four times more than 
those in the middle-income group. The smallest differences were found in wage-income lev-
els. Because the lowest income group had the smallest average family size, the differences 
between the groups were smaller when calculated per capita.  
 
Division of the households into three groups based on the size of their cultivated land (<1 ha, 
1 – 2 ha, and >2 ha) revealed (Figure 8) that the differences in the scaled levels of non-farm 
income were relatively small, whereas farm income correlated positively with the amount of 
cultivated land, resulting also in a significant positive correlation between total income and 
cultivated area: the smaller the area of cultivated land, the higher was the proportion of non-





























Table 10. Levels of household income (Kwacha) by source and tercile. 
 
 I Tercile II Tercile III Tercile  Average 
 n=66 n=66 n=65 n=197 
total crop income, net 248,887 754,828 1,679,796 889,795 
livestock income 34,061 104,137 188,092 111,990 
forest income  23,030 37,606 109,017 56,285 
business income 59,174 122,398 517,328 231,523 
wage income  53,682 116,461 182,271 117,132 
transfer income 29,023 89,492 162,140 93,204 
total income/hh 447,856 1,224,922 2,849,818 1,499,939 
total income/cap 84,982 194,432 425,952 245,489 
total income/hh USD41          92 253 588 309 
 
Source: the researcher’s own dataset 2003. 





Figure 7. Household income shares and scaled levels by income tercile. 
Source: the researcher’s own dataset 2003 
                                                 












I tercile II tercile III tercile
Farm income share
Non-farm income share
Farm income level 
(scaled)






Figure 8. Household income shares and scaled levels by cultivation size.  
Source: the researcher’s own dataset 2003 
 
Table 11. Percentages of household earning income from each source by income tercile. 
 








cash crops 56 88 89 78 
crops for consumption  89 100 100 96 
livestock  33 56 62 50 
forestry  48 61 45 51 
business activities 41 61 74 58 
wages 45 68 46 53 
transfers 45 50 63 53 
farm income 88 100 100 96 
non-farm income  88 94 94 92 
income sources/hh 2.7 3.8 3.8 3.4 
 
Source: the researcher’s own dataset 2003.  
 
Of the 197 households, one reported no income from any source, and eight produced crops 
neither for home consumption nor for selling during the 2001/02 season (Table 11). Family 
health problems prevented household members from working either on-farm or off-farm. On 
average, the households in the lowest income group had 2.7 sources of income, while those 
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Office figures, 99 per cent of Eastern Province households were engaged in crop production, 
and 68 per cent in livestock production (either cattle, poultry or both) during the 2000/01 
season (CSO 2001), while according to the EPIDS survey the percentage of households with 
livestock was lower.  
 
The sex of the household head was found to influence the household's earning capacity (Ta-
ble 12). There were statistically significant differences between female-headed and male-
headed households in areas of cultivated land, which led to significant differences in crop 
incomes, and consequently in total income: women earned 66 per cent of men’s income. The 
sex of the household head had no impact on crop income when calculated per hectare, but 
the expansion of cultivated land among the women was restricted by their less frequent use 
of oxen for ploughing, for example, and also by the smaller number of adults in the house-
hold. Of the income sources, livestock and forest activities were most unevenly distributed 
between the male- and female-headed households.  
 
Livestock and total assets also differed between the male- and female-headed households, 
which may have affected the capacity of the latter to escape from poverty. The significantly 
lower educational level and the higher age of the female household heads may also have con-
tributed to the same effect. The proportion of female-headed households was highest in the 
poorest income group, and disproportionally small in the highest group. A higher age, a 
lower educational level and a smaller area of cultivated land contributed to the lower in-
comes of both men and women, and even when these were controlled, the income differ-
ences remained clear between the male- and female-headed households.   
 
Table 12. Household characteristics disaggregated by the sex of the household head. 
 
Variable Female Male On average 
household size 5.7 6.3 6.1 
education of hh heada  3.1 5.2 4.6 
age of hh head 52 47 49 
size of cultivated land (ha)  1.3 1.9 1.7 
net income in ZMK 1,196,413 1,821,591 1,640,701 
farm income share % 69.7 69.8 69.8 
non-farm income share % 30.3 30.2 30.2 
value of livestock, ZMK 458,079 1,352,329 1,093,587 
value of all assets, ZMK 606,237 1,736,457 1,423,449 
% female-headed hh in poorest group 38   
% female-headed hh in middle group  33   
% female-headed hh in highest group  15   
 
a3= finished standard 1, grade 2; 5=finished standard 3, grade 4 
Source: the researcher’s own dataset 2003. 
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6.1.7 Grouping households according to their income portfolios 
 
The households had income from an average of 3.4 sources. The assumption was made that 
access to many business activities was restricted by entry constraints, mainly in the form of 
investment requirements42, whereas the other non-farm sources – forestry, wages and trans-
fers43- were more universally accessible. Starting up livestock production also requires initial 
investments, amount depending on the type of livestock.  
 
The households were divided into five groups based on their main sources of income44 in 
order to analyse the differences in characteristics of the households in this respect: a 75-per 
cent share of the total income was used as threshold. The five groups were the following:  
households obtaining more than 75 per cent of their income from 1. crop production (C); 2. 
crop and livestock production (L) 3. crop production and non-farm activities with low entry 
constraints (forestry F, wage and piecework W, and transfer income T), 4. crops and high-
entry-barrier sources i.e., business (B); and finally, the 5th group consisted of mixed house-
holds (MIX) in which none of the individual income sources, including crop income, con-
tributed a major share to the total income.  
 
Table 13 illustrates the main differences between the above groups in terms of income, assets 
and main household characteristics.   
 
Table 13. Income-mix groups in Eastern Province. 
 
GROUPa  C CL CFWT CB MIX 
total income/hh , ZMK 1,525,251 1,683,635 1,710,409 2,153,624 1,061,418 
income per capita, ZMK 244,395 255,891 316,742 334,802 162,664 
assets per capita, ZMK 116,775 682,496 260,394 162,800 260,677 
household size 6.2 6.8 5.4 6.3 6.2 
number of adults 4.0 4.8 3.7 3.6 3.8 
dependence ratio 0.62 0.42 0.52 0.93 0.60 
% children going to school 70 83 80 83 61 
cultivated land, ha 1.9 2.1 1.5 2.0 0.7 
age of hh head 50 53 49 41 50 
female hh head % 34 25 28 17 38 
share of crop income 88 57 46 51 15 
number of households 85 21 39 35 16 
share of households % 43 11 20 18 8 
 
aGroups C: Crop producers; CL: Crop-livestock; CFWT: Crop-forest-wage-transfer; CB: Crop-business; MIX: 
Mixed  
Source: the researcher’s own dataset 2003. 
                                                 
42 Nearly all households with business activities had made initial investments in order to get started.  
43 An important source of transfer income was food aid distributed in three of the four study districts.  





The CB group – crop-business – differed significantly from the rest in several respects. This 
group had the youngest household head in terms of mean age, the highest dependence ratio, 
the lowest number of adults, the highest percentage of school-aged children going to school, 
the highest total and per-capita income, and the lowest percentage of female-headed house-
holds. Their asset value was low partly due to the investments they had made in their busi-
nesses. The highest proportion households (56%) grew cotton, while on average, 38 per cent 
were involved in cotton production.  
 
As far as the use of inputs and agricultural mechanisation were concerned, the CL group, 
which combined crops and livestock, contained the highest percentage of fertiliser users 
(50%, average 40%) and ox-cultivators (55%, average 28%). Although some households 
hired oxen for ploughing, using them was far more common among those who owned the 
animals. The possession of animals made the asset value of the households in the second 
group significantly higher than in the other groups.  
 
The mixed group, with no principal source of income, performed poorly in many respects. Its 
highly diversified income portfolio could in this case, be interpreted as a coping strategy 
rather than a deliberate choice.  
 
The results of a multinomial logit analysis based on the above categorisation and aiming at 
determining the probabilities of households belonging to one of the income-mix groups are 
presented in Chapter 6.1.9. 
 
6.1.8 Household assets used as variables in econometric analyses  
 
Within the sustainable livelihoods framework (e.g., Scoones 1998; Ellis 2000) discussed in 
detail in Chapter 4.2, the household asset base consists of human, natural, physical, financial 
and social capital. A similar categorisation of assets is applied in the present study, and was 
also used as a basis for specifying the variables for the econometric analyses. In addition, a 
separate variable describing household vulnerability was constructed in order to capture the 
effects of long- and short-term food insecurity and the incidence of illnesses on decision-
making and resource allocation. Given the complexity involved in measuring social capital 
as a single household characteristic, a combination of variables, called participation, was 
constructed to serve as a proxy.  
 
Human capital    
 
Household size, number of adults, and dependency ratio. The sample households com-
prised 6.2 members on average: 5.3 in the lowest income tercile, 6.4 in the middle tercile and 
6.7 in the highest (Table 14). There was a statistically significant difference between the 
lowest and the other terciles. The size of the household correlated positively with its total net 
income. Since most of the agricultural work was done manually the size, and specifically the 
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number of adult members, was critical in terms of labour: there was a significant positive 
correlation between the household size and the area of cultivated land. The female-headed 
households were smaller in size (5.8) than the male-headed (6.3) which meant a smaller la-
bour force and often indicated that the husband had died or moved out of the farm. On the 
other hand, a smaller household size meant there was less need to produce food for house-
hold consumption. In order to capture the effect of the number of adult household members 
in relation to the cultivated land area a new variable - cultivated land/number of adults - was 
calculated and used in the analyses.  
 
The dependency ratio illustrates the number of young dependents per adult in the household. 
The effect of a higher number of children was twofold. They were able to contribute to the 
total income particularly through participating in forest and business activities: they often 
seemed to be responsible for collecting and selling non-wood products and were also in-
volved in small-scale selling of agricultural produce. On the other hand, the more adults in 
relation to the number of children there were, the higher was the proportion of farm income.  
 
Age and sex of the household head. The age of the household head did not differ signifi-
cantly between the income groups: the average was 48 years, 47 for the male heads and 52 
for females. Households with an older head had more land in their possession but the same 
size of cultivated area as the younger ones. Age also correlated positively with the value of 
assets indicating an accumulation of wealth in the more mature households. The older the 
head, the smaller was the dependence ratio indicating a diminishing number of children per 
adult. The interviewees said that an old head made the household more vulnerable. This was 
supported by the observation that the older the head, the earlier the household had run short 
of food during the previous year.  
 
Less than one third of the households had a female head (30%), the percentage being highest 
(38%) in the low-income group. The female-headed households were worse-off than the 
male-headed in many respects: their total income was lower, they cultivated less land, had 
fewer valuable assets, and used fewer inputs. Moreover, the heads were older, had less edu-
cation and smaller families.  
 
Education of the household head. On average, the household heads had three or four years 
of school education, the male heads having more than the female heads who often had less 
than two years of formal education. Thirty-five per cent of the female heads and 20 per cent 
of the male had no formal education. The older heads had less education than the younger 
ones. The use of inputs and the size of cultivated land increased along with the level of edu-
cation, thereby resulting in slightly higher income levels. Furthermore, the more education 








Table 14. Household characteristics by income tercile. 
 
 I Tercile II Tercile III Tercile  Mean 
household size 5.3 6.4 6.7 6.1 
no of adults 3.5 4.2 4.2 3.9 
dependency ratio 0.58 0.59 0.75 0.64 
age of hh head 49 49 47.5 48.5 
% of women headed hh 38 33 15 29 
education 4.3 4.2 5.3 4.6 
total land area, ha 2.73 3.72 4.7 3.7 
size of cultivated land, ha 1.07 1.67 2.5 1.73 
cultivated land/adult, ha 0.38 0.45 0.66 0.49 
household assets, ZMK 272,477 1,216,209 2,773,557 1,412,548 
total hh income, ZMK  447,856 1,224,922 2,849,616   1,499,939 
 
Source: the researcher’s own dataset 2003 
 
Natural capital  
 
Size of cultivated land. The mean size of cultivated land was 1.9 hectares for the male-
headed and 1.3 hectares for the female-headed households. By income terciles the cultivated 
land area was 2.5, 1.7 and 1.1 hectares in the highest, middle- and the lowest terciles, respec-
tively (Table 14). Access to animal draught power increased the size of the cultivated area 
significantly: households relying mainly on hand hoes cultivated, on average, 1.5 hectares 
(0.45 ha/capita) and those using oxen (28 per cent of all households) 2.5 hectares (0.68 
ha/capita).    
 
Most of the households considered the land in their possession to be enough for the family 
needs: almost all of them had more land than they actually cultivated. Those in the lowest 
tercile had 2.7 hectares on average, of which 41 per cent was cultivated: respective figures 
for the middle and highest terciles were 3.7 hectares and 46 per cent and 4.7 hectares and 53 
per cent. In the in-depth interviews the farmers mentioned soil degradation, the need to allow 
land to rest, the non-availability of inputs, and the shortage of labour and draught power as 
reasons for not cultivating their entire land area. The number of household members, and 
specifically of adults, had a significantly positive correlation with the size of cultivated land, 
suggesting that labour was more critical than land availability in determining the cultivated 
area.  
 
Table 15 groups the households in three categories based on the area of cultivated land in 
order to assess the differences in certain characteristics45.  Households cultivating larger ar-
eas were in a better position to send their children to school, possessed more assets, and were 
                                                 
45 Land was used as a categorisation criterion by Reardon et al. (2001), for example  
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more likely to use fertilisers and ox-draft power than those cultivating smaller areas. They 
ranked highest in terms of total income and in the proportion of farm income, and were less 
likely to be headed by a woman.  
 
Table 15. Household characteristics by cultivated land area. 
 
 <1 ha 1-2 ha >2 ha  Mean 
household size 5.1 6.0 7.3 6.1 
number of adults 3.3 4.0 4.6 4.0 
dependence ratio 0.60 0.63 0.67 0.64 
schooling%* 69 78 78 75 
female hh head % 41 29 17 29 
size of landholdings, ha 2.16 3.77 5.11 3.70 
cultivated land, ha 0.68 1.54 2.99 1.73 
cultivated land/adult, ha 0.26 0.49 0.74 0.49 
distance to Chipata, km 127 137 147 136 
total income 1,005,767 1,477,814 2,451,666 1,640,701 
value of assets, ZMK 997,000 917,000 2,319,000 1,423,449 
farm income as % of total 66 69 76 70 
using fertiliser % 23 37 60 40 
using oxen % 20 17 52 28 
 
*proportion of school-aged children going to school 
Source: the researcher’s own dataset 2003. 
 
The area of cultivated land seemed to be closely related to the total income the household 
generated. A correlation analysis of the cultivated land and certain variables revealed some 
statistically-significant relationships. The correlation coefficient between the area of culti-
vated land, and the number of adults in the family was positive and significant at the 0.01 
level, as was the participation index. There were also positive correlations with the value the 
household assets (at the 0.05 level) and distance to the capital (at the 0.1 level). There was a 
negative correlation between the land and household’s vulnerability index at the 0.1 level.  
 
The correlation coefficients and the figures in Table 15 suggest that ox ploughing increased 
the cultivated land area, as did the number of adults in the household. Female-headed and 
highly vulnerable households cultivated smaller areas. Moreover, the areas increased in size 
the longer the distance to the provincial capital, which may imply higher population pressure 
on land in the vicinity of the capital. The asset wealth of the household also had a positive 
effect on the area of cultivated land, which may reflect the contribution of oxen and ox-
drawn implements to the total asset value. The participation variable describes the social ac-
tivity of the household, the higher activity meaning a larger area of cultivated land. 
 
The aim of the Zambian Land Act of 1995 was to improve the land-registration process. 




title deeds in 2003. The majority of the rest of it was owned but there was no title deed and 
other forms of land tenure (rented, borrowed, or owned by in-laws) were negligible.  
 
The Mambwe dummy. The study area covered four districts: Mambwe, Lundazi, Chipata 
and Petauke. Mambwe is located in the valley area, while the others are on the plateau. The 
agro-ecological conditions differed between the valley and the plateau in terms of altitude, 
quality of soil, temperature and annual rainfall. Most of the population of Eastern Province is 
concentrated on the plateau because of the harsh conditions, including higher temperatures, 
lower rainfall and tsetse-fly infestation, in the valley (Jha et al. 1991). The Mambwe district 
is an entry point to South Luangwa National Park, which brings transit traffic, tourists and a 
demand for local produce along the road leading to it and differed also in this respect from 
the other districts.   
 
Physical capital  
 
The respondents considered marketing a critical issue in crop production in terms of access 
to inputs and markets for the produce. Infrastructure-related problems, specifically the poor 
condition of roads and bridges, were named as obstacles to the smooth functioning of the 
markets. Poor roads prevented the buyers from entering the villages to purchase the produce 
and the only solution was for the households to transport their products to the main roads or 
marketing spots. In the absence of ox carts and oxen, bicycles were used to transport the 
bags, or they were simply carried. These problems did not apply to cotton, because the cot-
ton companies arranged the collection and transport. 
 
The use of fertilisers was more common on farms closer to the provincial capital. Moreover, 
the number of marketers encountered by households and the prices of the products were 
higher in areas closer to the district or provincial capital. The distance from the interviewed 
households to the district centre and to the nearest asphalt road was shortest in the Petauke 
district, and longest in Mambwe and Lundazi.  
 
The distance from the household to the main market, i.e., the provincial capital Chipata, was 
included as an independent variable in the Tobit analysis, and the distance to the local mar-
ket, i.e., the nearest district centre, in the Multinomial Logit analysis.  
 
Financial capital  
 
A clear difference was found between the income groups in terms of household possessions. 
The average asset value (both livestock and other items) of the poorest households was ZMK 
272, 477, of the middle-income households ZMK 1,206,100 and the high-income households 
ZMK 2,765,062. The most common valuable assets were bicycles and radios, owned by 115 
and 84 of the 197 households, respectively. Other commodities such as ox-drawn imple-
ments were rather rare. The number of buildings was higher among the wealthier house-
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holds. According to the respondents, the value of a trained ox was approximately ZMK 
500,000 - a pair of oxen thus contributing one million Kwacha to the total asset value.  
 
Hardly any of the interviewed households had access to formal or informal credit. Practically 
speaking, the only source of credit was the out-grower contract, which provided cotton seed 
and chemicals in the form of seasonal credit to be repaid after the harvest. Therefore credit 
was not included in the list of independent variables in the equation, although according to 
many studies access to it plays a significant role in income diversification in that income 
from non-farm sources can substitute for a lack of credit for agricultural investment, or a 




Social capital is one of the assets that is assumed to influence household earning capacities 
and patterns (e.g., Scoones 1998; Narayan and Prittchett 1999; Ellis 2000; Davis 2003). Na-
rayan and Prittchett (1999) claim that the social capital in the village is as important in de-
termining the household’s income as are many other more concrete household characteris-
tics. Moreover, according to Davis (2003), interaction among individuals could enable eco-
nomic actors to reduce transaction costs by improving access to market information, mar-
kets, waged employment and business opportunities, for example.  
 
Measuring social capital is a much debated issue. The Narayan and Prittchett’s (1999) and 
Lanjouw et al’s. model (2001) of a village-level social-capital index was modified for the 
present study and a household participation-variable (0-5) was created as a proxy for social 
capital to illustrate the rate of participation in the communal activities and group member-
ships in the village.  
 
The index was constructed as follows (Table 16). The respondents were asked to consider 
the participation of their household members in different communal activities and organisa-
tions. Most of the households (88%) reported participation in communal activities with other 
villagers of an average 24 days per year (19 days in the low-income group and 26 in the 
highest-income group). Over 90 per cent of the respondents were of the opinion that com-
munal activities could be increased from the current level. Group membership appeared to be 
more common among the higher-income terciles: the lowest-income group mentioned 33, 
the middle group 48 and the highest 53 memberships of various local organisations. Church 
membership was by far the most common, followed by membership of political parties, 
women’s groups, co-operatives and youth clubs.  
 
It was assumed that active membership in groups and participation in communal activities 
would reflect higher social capital in the household, and as such improve its income- gener-
ating capacity. When the variable was constructed a household participating in communal 
                                                 




activities and spending a higher-than-average number of days engaged in them, that was a 
member of more than one group or organisation, and held higher positions in these groups 
scored more highly. The respondents were also asked whether they felt they could trust peo-
ple in the neighbourhood, or whether they needed to be very careful. Indication of a sense of 
trust contributed 20 per cent to the variable.  
 
Table 16. Elements of the participation variable. 
 
Variable             Options Weight 
Did the household partici-
pate in communal activities?  
yes=1 no=0 0.2 
Number of days household 











Holding higher positions in 
groups  
yes=1 no=0 0.2 
Trusting people in the 
neighbourhood 
yes=1 no=0 0.2 
Total maximum=5 minimum=0  
 




Collecting data on attitudes to risk would have required specific experimental arrangements. 
This was considered inappropriate for this study because implementing controlled experi-
ments would have involved high costs and practical difficulties, and would have raised ethi-
cal questions.  
 
A specific vulnerability variable based on the household characteristics was constructed in 
order to capture some features of exposure to risks and the ability to deal with them when 
they materialise. The higher the vulnerability, the lower the household’s capacity to adjust 
and recover from shocks. Del Ninno and Marini (2005)47 argue that risk and insecurity are a 
major component of poverty, and that among the 73 per cent of Zambian people who are 
considered poor, certain groups are particularly vulnerable to shocks because of their lack of 
human, physical, and social capital with which to respond to them. Vulnerability also affects 
the household capacity to take risks. Moreover, Hussein and Nelson (1998) claimed that the 
most vulnerable rural groups had the fewest opportunities to diversify.  
 
                                                 
47 Del Ninno and Marini 2005. Household’s Vulnerability to Shocks in Zambia. World Bank SP Discussion 
Paper no. 0536.  
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The following process was followed in constructing a vulnerability variable (Table 17). The 
households were asked about the biggest threats they had faced during the past 12 months. 
Starvation and illness, including HIV/AIDS, turned out to be the most common, followed by 
income variation. One factor contributing to their vulnerability was the old age of the house-
hold head. The number of months from the time the food in storage ran out until the new 
yield was included twice in the vulnerability variable, first covering the period when no 
home-produced food was available in general and secondly covering the number of such 
months during the previous year. This was meant to illustrate both long-term and short-term 
food insecurity in the household.  
 
The household head was classified as old if she/he was older than the mean age plus one 
standard deviation, which was approximately 65 years. Whether the household had suffered 
from illness during the previous year was also included in the variable. The death of work-
ing-age members during the previous five years was used as a proxy for the presence and 
impact of HIV/AIDS48.  
 
Division of the households into two groups based on the incidence of severe disease revealed 
that those battling against disease had a smaller amount of cultivated land and lower total 
income, of which farm income was a smaller proportion than in the healthy households. The 
incidence of disease seemed to have a particularly heavy impact especially on agricultural 
activities in terms of reducing labour availability.  
 
Of the 197 households 34 (17%) had experienced the death of one or more working-age 
members during the previous five years. According to UN statistics, 17 per cent of the Zam-
bian adult population were afflicted with HIV/AIDS in 200549. Bangwe (1997) studied the 
time allocation of farming households in Southern Province, and concluded that adult mem-
bers spent one fifth of their time on health-related activities, such as caring for the sick and 
organising funerals. Many diseases contributed to the time losses, but the increasing inci-
dence of HIV/AIDS made the problem worse.  
 
After an average harvest in May-June, 50 per cent of the households had run short of food by 
December, while in 2002 the 50-per cent threshold was reached in November. In about 90 
per cent of them the food stores are empty by April under normal conditions, which means 
that only 10 per cent have enough food to last until the new harvest in May. In 2003 the 90-
per cent level was reached in February. According to some studies on Zambia50, households 
                                                 
48 This is only a rough estimate of the HIV/AIDS problem, and may even be an overestimate in that the deaths 
may also be related to other causes. The death of an adult household member regardless of the cause means a 
significant loss in terms of labour. A similar approach was used by del Ninno and Marini (2005), and they 
thought that such a variable could still give a good indication of the extent of the problem.   
49 http://www.unaids.org/en/Regions_Countries/Countries/zambia.asp 




apply different coping strategies one of which is to look for piecework opportunities outside 
the farm. 
 
The value of crop production correlated positively with the sufficiency of food for the 
household's own consumption. On average, consumption constituted 71 per cent of the total 
value of crop production. The differences between the income groups in this regard were in-
significant. The cotton growers, fertiliser users and ox ploughers consumed a smaller propor-
tion of their production at home than those who did not cultivate cotton or use fertiliser, and 
only had access to labour in the land preparation process. 
 
When asked how they would allocate additional labour if they had any, 66 per cent of the 
households ranked food crop growing number one, followed by the cultivation of cash crops 
(31%): food crops were ranked first by 72, 71 and 55 of those in the lowest, middle and 
highest income terciles, respectively. Livestock rearing and waged employment received 
zero scores, and thus were not considered an appropriate means for improving food security.  
 
The vulnerability variable correlated negatively (significant at the 0.1 level) with income 
from business activities and crop production, suggesting that the more vulnerable households 
were unable to seize more productive opportunities because of labour shortages (old house-
hold head, illness) or the lack of capacity to invest in business or agricultural inputs, since 
money was needed to supplement the insufficient home-grown food.  
 
Table 17. Elements of the vulnerability variable. 
 
Variable           Options Weight 
Incidence of severe disease 
during the previous year 
yes=1 no=0 0.2 
Death of one or more working-
age members during the previ-
ous five years 
yes=1 no=0 0.2 
Old age of the household head over 65=1 under 65=0 0.2 
No. of months with empty stores 






No. of months with empty stores 






Total maximum=5 minimum=0  
 







6.1.9 The results of the econometric analyses  
 
Table 18 below presents the descriptive statistics of the independent variables used in the 
equations. A common set of explanatory variables was used in the OLS analysis for the total 
income determinants and in the Tobit analyses for the determinants of income levels and 
shares in order to allow comparisons of the effects of the variables between the models.  
 
Table 18. Descriptive statistics for the independent variables 
  
Category Variable Min. Max. Mean Std.dev. 
Human 
capital 
Age of hh head, years 19 89 49 16.63 
Sex of hh head, female = 1   0   1   0.289   0.46 
Education of hh head, level   0 16   4.6   3.63 
Dependency ratio    0   4   0.64   0.59 
Number of adults   1   9   3.96   1.88 
Number of children   0   8   2.15   1.67 
Natural 
capital 
Cultivated land /adult, ha   0   1.75   0.49   0.34 
Cultivated land, ha    0   7.60   1.74   1.15 
District Dummy, Mambwe = 1   0   1     0.25   0.43 
Physical 
capital  
Distance to capital/100, km   0.2   2.35   1.36   0.78 
Distance to nearest town, km   6 45 22 10.82 
Financial 
capital  
Value of household assets/100 000 
ZMK 
  0 378 14.23 35.35 
Social Capi-
tal  
Participation index, Proxy for so-
cial capital, lowest = 0 
  0   5   2.4  1.24 
Others Vulnerability index, lowest = 0   0   5   1.94  1.15 
 
Source: the researcher’s own dataset 2003. 
 
Table 19 lists the results of the OLS and Tobit analyses of the determinants of the levels for 
total income and six individual income sources. The ordinary least squares (OLS) method 
was used to estimate the determinants of the total income level, since all the households in-
cluded had income from one or more sources. The Tobit model was used for estimating the 
individual income-source determinants because it applies in situations, in which observations 
are censored: in this study, for example, there were households with zero income from a sin-
gle source. The rationale for using the Tobit model is discussed in Chapter 5.2.4. Some het-
eroscedasticity was detected in the Tobit equations51 and corrective measures were taken in 
                                                 
51 Some of the coefficients were found to be statistically significant when the Tobit estimation residuals were 
regressed on the original independent variables. This was taken into account in the final estimation by using the 




the specification and estimation such as scaling the values of some of the variables and 
weighing those causing heteroscedasticity.   
 
An increase in the area of cultivated land per adult member, and having a male head of 
household, a higher participation rate and higher asset value increased the total income sig-
nificantly. On the other hand, the higher the vulnerability, the lower was the total income. 
The corrected R-squared remained low (0.20), which suggests rather low explanatory power 
of the selected variables and the specified equation.   
 
Some of the variables turned out to be statistically significant in the analyses of the levels of 
income from each source. First, crop income increased in line with an increase in the area of 
cultivated land per adult household member and the participation rate. Secondly, the coeffi-
cients indicated a smaller livestock income in the female-headed households and those 
households in Mambwe district than in the male-headed households and those in other dis-
tricts. The older the household head, the higher was the livestock income. Thirdly, the higher 
the dependence ratio, the more income the household obtained from forestry. Fourthly, a 
higher dependence ratio indicated a higher business income – thus the more children per 
adult, the higher as the business income. Fifthly, wage income increased the further the dis-
tance from Chipata (the provincial capital), and decreased in line with an increase in the area 
of cultivated land per adult. Finally, the higher the age and the educational level of the 
household head, the more transfer income was received, whereas the household-participation 
rate affected the transfer income negatively. The negative relationship between transfers and 
participation could be explained by the fact that food aid constituted a major share of transfer 
income, and households with a high participation rate received less food aid than those with 
a low rate. High participation was also associated with wealthier households with higher in-
comes. 
 
Analysis of the income-share determinants (Table 20), revealed similarities and differences 
in the coefficient significance compared with the analysis in income levels. First, the propor-
tion of crop income increased the more cultivated land per adult member the household had. 
Secondly, the higher the age of the household head, the bigger was the proportion of live-
stock income, while location in the valley (Mambwe district) seemed to decrease it. Thirdly, 
the proportion of forest income was bigger in households with higher vulnerability and de-
pendence ratio, and smaller in those that had older heads, were situated far from the capital, 
and cultivated larger areas. Fourthly, higher dependence ratio and location in the Mambwe 
district suggested a higher proportion of business income, and fifthly, the wage-income share 
was higher the longer the distance to the provincial capital and the smaller the size of culti-
vated land per adult. Finally, the higher the age and educational level of the household head, 
the higher was the proportion of transfer income, while a higher participation rate had the 




The categorisation of households according to their income-mix strategies (see Chapter 
6.1.7) was used as a basis for the specification and estimation of a multinomial logit model52 
for the likelihood of belonging to one of the income groups. The variables used in the equa-
tions comprised human capital (sex, age and education of the household head, number of 
adults and number of children), physical capital (size of cultivated land, distance to the near-
est market), natural capital (dummy for the Mambwe district), and a proxy for social capital 
(participation).  
 
The resulting coefficients (Table 21) showed that the likelihood of adopting either "the crop - 
forest, wage, transfer" (Group CFWT) strategy or "the mixed" strategy (Group MIX) com-
pared to the currently most common "pure crop" strategy (Group C) was significantly deter-
mined by the size of cultivated land: the smaller the area of cultivated land, the more prob-
able it was for it to belong to Group CFWT or MIX, rather than Group C. A high number of 
children in the household also increased the probability of its belonging to Group MIX ver-
sus Group C.  
 
The likelihood of belonging to the income-portfolio Group CL, "the crop-livestock group", 
increased the higher the participation rate, while having a younger household head and being 
located in the Mambwe district increased the probability of falling into Group CB, "the crop-
business” group. 
 
Since the multinomial logit analysis generated only a few significant coefficients, it could be 
assumed that the categorisation of non-farm income sources in terms of being pushed to 
(forestry, piecework and transfers) and pulled (business activities) is to some extent artificial. 
There was more heterogeneity than anticipated amongst the “push” and “pull” sources: for 
example collecting and selling forest products was a coping strategy for a majority of house-
holds, while some of the wealthier ones were able to generate substantial income by selling 
higher-value forest products such as sawn timber. The same applies to business activities: the 
poorest households ran businesses that tended to produce poor returns such as petty trade, 
while the better-off could invest in more profitable enterprises. The transfers included food 
aid targeted at the most vulnerable households, and remittances from relatives usually re-
ceived by the wealthier households.   
 
The size of cultivated land as such or in relation to the number of adults in the household 
was a common denominator in many of the results: it seems to have a strong influence on 
income-generation and diversification capacity and patterns. Since land is available and 
households cultivate less than they actually possess, endogenous and exogenous factors de-
termining the capacity to cultivate seem to be critical to income generation.  
 
                                                 
52 The multinomial logit model was an application of the models used by Schmidt and Strauss (1995), Dercon 




































For detailed descriptions of 
the independent variables 
see Table 17 and Chapter 
6.1.8 
Constant  775 389* 457 -58 91 238.1 119.7 -73.2  
  (0.077) (0.219) (0.524) (0.148) (0.236) (0.434) (0.429)  
Sexhead 0.29 -442 708** -208 -80* -33 -67.82 -33.4 -19.4 Sex of household head 
  (0,024) (0.129) (0.059) (0.247) (0.446) (0.555) (0.601)  
Agehead 48.5 7 136 4.05 3.7*** -1.19 -2.99 -0.574 4.17*** Age of household head 
  (0.253) (0.448) (0.001) (0.191) (0.295) (0.763) (0.000)  
Tochipa 1.36 - 2 065 -74 2.01 -16 20.21 62.5* 3.12 Distance to capital/100 
  (0.986) (0.393) (0.919) (0.336) (0.700) (0.088) (0.875)  
Educat 4.6 -557 -16.7 4.6 -3.2 -1.91 3.65 12.93*** Education of hh head 
  (0.983) (0.446) (0.331) (0.403) (0.871) (0.632) (0.003)  
Cultadul 0.5 1 110 967*** 1090*** 33.7 -33.7 135 -149* 34.36 Cultivated land/adult (ha) 
  (0.000) (0.000) (0.536) (0.433) (0.305) (0.091) (0.538)  
Mambwe 0.25 67 426 52 -92.8* 45.5 78.9 15.57 -32.33 Dummy for Mambwe 
  (0.750) (0.286) (0.098) (0.140) (0.416) (0.819) (0.507)  
Totasset 9 2 319** 1.29 0.85 -0.02 0.286 -0.397 0.307 Value of household assets 
  (0.028) (0.126) (0.120) (0.880) (0.602) (0.594) (0.152)  
Vulnerab 1.9 - 139 677 -86 -12.2 7.1 -21.49 -14.9 -11.46 Vulnerability variable 
  (0.109) (0.286) (0.497) (0.575) (0.588) (0.544) (0.469)  
Particip 2.4 120 284* 116** 11.8 10.5 3.97 1.636 -27.15** Participation variable 
  (0.091) (0.050) (0.399) (0.149) (0.903) (0.998) (0.031)  
Depratio 0.64 80 116 -95 -22.6 23.6 131* 57.1 -28.6 Children/adults 
  (0.623) (0.504) (0.555) (0.101) (0.077) (0.255) (0.422)  
R2                                                  0.20       *significant at the 90% level 
Left-censored observations 8 98 96 82 92 92 **significant at the 95% level 
Log likelihood value -1546.5 -820.19 -782.21 -991.75 -869.74 -837.17 ***significant at the 99% level 
DECOMP based fit measure 0.17 0.18 0.17 0.14 0.15 0.1 P-values in brackets.  
 










Mean  Crop       
Income  












Tobit     
Coefficient 








For detailed descriptions of the 
independent variables see Table 
17 and Chapter 6.1.8 
Constant        0.572*** 8.495      1.237***     0.152***     0.201*** -9.276  
   (0.000) (0.942) (0.002) (0.008) (0.001) (0.834)  
Sexhead 0.29  2.472 -3.619 -9.624 5.479 -4.928 35.942 Sex of household head 
   (0.384) (0.173) (0.412) (0.501) (0.430) (0.939)  
Agehead 48.5  -8.609 44.862** -4.772* -72.431 -1.235 27.730*** Age of household head 
   (0.739) (0.019) (0.085) (0.182) (0.256) (0.006)  
Tochipa 1.36  -57.046 -9.276 -6.098** -1.986 3.414** 2.660 Distance to capital km/100 
   (0.959) (0.309) (0.023) (0.641) (0.021) (0.581)  
Educat 4.6  -9.438 84.014 -60.939 159.93 -13.996 2.988** Education of hh head 
   (0.617) (0.670) (0.434) (0.933) (0.409) (0.047)  
Cultadul 0.5  0.175** 24.539 -2.713* 3.479 -0.160*** 5.931 Cultivated land/adult (ha) 
   (0.034) (0.988) (0.058) (0.876) (0.001) (0.586)  
Mambwe 0.25  5.523 -1.776 8.562 1.714 -2.888 8.075 Dummy for Mambwe 
   (0.742) (0.043) (0.309) (0.023) (0.247) (0.887)  
Totasset 9  -1.098 163.86 -5111.4 51.619 -119.74 9841.6 Value of household assets 
   (0.829) (0.412) (0.867) (0.751) (0.532) (0.621)  
Vulnerab 1.9  8.666 -16.103 1.185** -1.027 -1.394 -52.841 Vulnerability variable 
   (0.604) (0.789) (0.016) (0.419) (0.446) (0.968)  
Particip 2.4  9.469 1.005 7.690 8.092 -7.449 -4.834*** Participation variable 
   (0.543) (0.176) (0.319) (0.949) (0.658) (0.005)  
Depratio 0.64  -1.64 -1.700 6.028* 2.287** 2.658 -3.338 Children/adults 
   (0.118) (0.711) (0.098) (0.019) (0.116) (0.135)  
Left-censored observations            8 98 96 82 92 92 * significant at the 90% level 
Log likelihood value            -34.71 -98.17 -43.06 -82.31 -87.14 -68.93 **significant at the 95% level 
DECOMP based fit measure               0.05    0.15    0.13    0.09    0.13     0.15 ***significant at the 99% level 
 
         








C vs CL  
Coefficients 
C vs CFWT  
Coefficients 
C vs CB  
Coefficients 
C vs MIX  
Coefficients 
Constant -3.569*** -0.416 -0.555 -0.357 
 (0.013) (0.671) (0.562) (0.795) 
Sexhead -0.298 -0.431 -0.681 -0.632 
 (0.630) (0.361) (0.214) (0.328) 
Agehead 5.348 71.429 -3.185* 6.494 
 (0.816) (0.931) (0.060) (0.433) 
Educat -2.020 1.355 -5.025 -3.039 
 (0.565) (0.229) (0.771) (0.745) 
Noadult 0.194 -1.272 -0.127 1.593 
 (0.213) (0.552) (0.378) (0.967) 
Children -0.148 -0.131 0.162 0.318* 
 (0.366) (0.364) (0.248) (0.110) 
Cultsize -0.139 -0.579** 0.153 -1.781*** 
 (0.572) (0.032) (0.469) (0.001) 
Toboma 5.555 3.758 2.890 -5.586 
 (0.493) (0.205) (0.128) (0.905) 
Mambwe -0.807 -0.415 1.103* -0.273 
 (0.371) (0.468) (0.055) (0.731) 
Particip 0.601** 0.149 2.088 -3.610 
 (0.012) (0.394) (0.786) (0.918) 
 
C – crop growers; CL - crop-livestock group; CFWT – crop-forest-wage-transfer group; CB – crop-
business group; MIX – mixed group. P-values in brackets. Number of observations included 196, 
Log-likelihood function -247.782, PseudoR2 = 0.12, *** coefficient significant at 99% level, 
**coefficient significant at 95% level, * coefficient significant at 90% level. 
Source: the researcher’s own dataset 2003 
 
6.2 A Comparison of income generation and diversification in 1985/86 and 
2003 
 
6.2.1 An overview 
 
Sixty-seven households took part in both surveys. The 2003 research team was unable to lo-
cate the remaining 65 households from the 1985/86 study because they had disappeared, or 
remained unrecognised by the village authorities. Some explanations were given by the vil-
lage headmen: the death of the household head or a divorce may have caused the family to 
disperse, for example. Alternatively the whole family may have moved to another village or 
district, or outside the Province. It thus appears that 49 per cent of the households had either 




In some cases the former household head had died but the spouse, son, daughter or another 
close relative had taken over. These were included in the 2003 survey as "old households".  
 
Comparison of the two groups of households in the 1985/86 dataset - those that still existed 
in 2003 and those that had disappeared - revealed some differences. The former cultivated 
larger areas, but when calculated per capita the difference vanished due to the larger number 
of household members. Moreover, the household heads in this group were on average four 
years younger, and there was a higher usage of oxen, fertilisers and credits in 1985/86. They 
were also more likely to be members of cooperatives and agricultural-extension contact 
farmers. Their total income was higher, but in per-capita terms the difference was less. The 
gross value of their assets was also higher, but their higher level of liabilities (e.g., credit) 
reduced the net difference. Male- and female-headedness did not vary significantly between 
the two groups, nor did the proportions of farm and non-farm income.  
 
There was a clear difference in the ethnic origins of the households: 84 per cent of those be-
longing to the Tumbuka group (Lundazi district) were still in existence, compared with 43 
per cent of the Nyanja-Chewa households (other districts). This may reflect some differences 
in family structure and traditions of land inheritance between the ethnic groups, and would 
merit further research.  
 
6.2.2 Differences in total household income between 1985/86 and 2002/03  
 
Three deflators were used to assess the changes in household income in real terms between 
the two points of time. The first was the Zambian Central Statistical Office Consumer Price 
Index (CPI)53, which is based on mid-month prices and comprises food, beverages, clothing, 
tobacco, footwear, rent, furniture, other household goods, medical care, transport and com-
munication, recreation, education, and other goods and services. The base year was 1994. 
The deflator chosen was the CPI of the non-metropolitan group covering households in rural 
areas and small towns. The mean CPI of 1986 (0.4) was used to deflate the 1985/86 income, 
and the mean CPI of 2002 correspondingly for the 2002/03 income (727).  
 
The second deflator was the Food Consumer Price Index of the Central Statistical Office 
which was 0.4 for 1986 and 662 for 2002, the base year being 1994.  
 
The third deflator was constructed by dividing the current agricultural GDP of 1986 and 
2002 by the constant agricultural GDP of the same years both in Kwacha54, the base year 
again being 1994. This produced an agricultural GDP income deflator of 0.52 and 789 for 
1986 and 2002, respectively. 
 
                                                 
53 CSO. 2003. Consumer Price Index, March 2003 release. Central Statistical Office. Lusaka. Zambia. 
54 The GDP figures originated from the IMF Zambia Statistical Annexes of 1999 and 2004. 
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The results are presented in Table 22. Because of the different income categorisation in the 
1985/86 and 2003 surveys, forest income in 2003 was merged with business income.  
 
Table 22. Differences in gross income between 1985/86 and 2003 in real terms  
(base year 1994) 
 
Income/household 1985/86 in Zambian Kwacha 
 Current CPI94 CPI food 94 GDP deflator94 Mean 
crop 3,392 8,480 8,480 156 7,828 
livestock 81 203 203 156 187 
business 142 355 355 273 328 
wage 93 233 233 179 215 
transfer 168 420 420 323 388 
TOTAL 3,877 9,693 9,693 7,456 8,945 
 
Current income in USD 680 
GDP/cap in PPP-USD 740 
 
    
Income/household 2002/03 in Zambian Kwacha 
 Current CPI94 CPI food 94 GDP deflator94 Mean 
crop 1,255,694 1,727 1,879 1,592 1,739 
livestock 159,761 219 241 202 221 
business 186,819 257 282 237 259 
wage 74,530 103 113 94 103 
transfer 63,866 88 96 81 86 
TOTAL 1,740,670 2,394 2,629 2,206 2,408 
 
Current income in USD 309 
GDP/cap in PPP-USD 840 
 
Sources: IFPRI Dataset 1985/86 and the researcher’s own dataset 2003.  
 
The use of the selected deflators may not generate a totally accurate picture of the changes in 
rural income, but the figures still reveal a clear trend - a decline in total household income 
between 1986 and 2002. The collapse of crop income made the highest contribution to the 
decline, but transfer income dropped relatively as much. Livestock income increased, busi-
ness income changed only a little, and wage income declined relatively less than income 
from crops and transfers. In US dollars (using the Kwacha-to-USD exchange rates of late 
1985 and April 2003), the mean household income for the 1985/86 agricultural season was 
USD 680, and for the 2001/2002 season it was USD 309, while the Zambian GDP/cap in-
creased from 740 to 840 measured as PPP-dollars. The rural income at the household level 
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indicated thus an opposite trend compared to the GDP/capita. The possible reasons for the 
decline are discussed in Chapters 6.2.5 and 7.2.  
 
6.2.3 Household characteristics and agricultural production 
 
The 67 households in the 1985/86 and 2003 surveys had grown in size by an average 1.2 
persons (Table 23), and the mean age of the head had increased by 12 years. In some cases 
the household had been taken over by the spouse or the next generation, which explained the 
difference between the new mean age and the number of years between the two surveys. 
There was hardly any change in the size of cultivated land per household, although the num-
bers using animal draught power had clearly declined. The cultivated land per capita had de-
clined from 0.36 to 0.31 hectares, however. There were more working-age household mem-
bers in 2003 than in 1985/86, and the use of oxen in ploughing was partly compensated by 
human labour. The change in the proportion of female household heads was small, and was 
probably attributable to the death of the male spouse.  
 
The use of both animal draught power and fertilisers clearly declined between the two points 
of time. New cultivation techniques, such as conservation farming and agro-forestry, had 
been introduced in some parts of Eastern Province. However, the households included in the 
2003 survey had not adapted the new methods, which meant that the human work load had 
increased.  
 
Table 23. Household characteristics in 1985/86 and 2003.  
 
 1985/86 2003 
household size 5.9 7.1 
cultivated land, ha 2.1 2.2 
age of hh head, years 41 53 
share of ♀-headed hh 24 28 
using oxen, % of hh 50 30 
using fertiliser, % of hh 65 39 
 
Sources: IFPRI Dataset 1985/86 and the researcher’s own dataset 2003. 
 
6.2.4 Income sources and categories 
 
There were some changes in income composition (Table 24) between the two points of time. 
The proportion of non-farm income increased from 14.5 to 24 per cent, caused mainly by an 
increase in the proportion of business income and a decline in that of crop income. Still, crop 






Table 24. The proportions of various sources of income in Eastern Province.  
 
 1985/86 2003 
 % % 
1.value of crop production 84.0 68.0 
2.livestock production 1.5 8.0 
3.business incomea 5.0 13.0 
4.wage income 4.0 6.0 
5.transfer income 5.5 5.0 
farm income (1-2) 85.5 76.0 
non-farm income (3-5) 14.5 24.0 
 
aBusiness income in this table is the sum of business and forest income. 
Sources: IFPRI Dataset 1985/86 and the researcher’s own dataset 2003. 
 
In order to analyse the impact of farm/non-farm income on income-distribution equality at 
the two points of time, a decomposed Gini coefficient was calculated for the IFPRI and the 
EPIDS data in the same way as reported in Chapter 6.1.6.(Table 25). 
 
Table 25. Income distribution and inequality. 
 
 1985/86 2003 
Concentration coefficients   
 farm income 0.315 0.329 
 non-farm income 0.006 0.057 
GINI coefficient 0.271 0.266 
Percentage contribution to inequality   
 farm income 99.7 95 
 non-farm income 0.3 5 
Marginal contribution to inequality   
 farm income 0.14  0.18 
 non-farm income  -0.14 -0.18 
 
Sources: IFPRI Dataset 1985/86 and the researcher’s own dataset 2003 
 
Given the dominant share of farm income during both periods (86% in 1986 and 76% in 
2003), and the rather unequal distribution, non-farm income made only a limited contribu-
tion to the overall income equality. The marginal contributions suggest that increasing the 
share of farm income by one per cent would increase the inequality by 0.14/0.18 per cent, 
and increasing the non-farm share would reduce it. This is slightly different from the results 
obtained from the group of 197 households surveyed in 2003, suggesting some differences 




The Simpson diversification index was used55 to compare degree of the household diversifi-
cation between the two periods of time. The higher the index, the more diverse is the income 
portfolio: it was 0.24 in the 1985/86 data and 0.40 in the 2003 data, suggesting a change in 
income composition. The lower index in 1985/86 implies specialisation, while diversifica-
tion had gained ground by 2003. In 1985/86, the lowest income group had the highest diver-
sification index (0.19 against 0.33 and 0.20 for the first and second terciles, respectively), 
indicating higher incomes for the more specialised households, whereas the situation was the 
opposite in 2003 (0.35, 0.41 and 0.44, respectively). The change in diversification patterns 
was geographically uneven: for example, the Chipata district had the lowest index in 
1985/86 (0.12), and the highest, on average, in 2003 (0.48).  
 
Finally, the 67 households were divided in income terciles based on their total income (both 
the 1985/86 and the 2003 datasets). It appeared that one third of them had remained in the 
same tercile during both periods, one third had dropped to a lower one, and on third had risen 
to a higher one. These changes imply that some of them had the potential to escape from 
poverty, while others were in danger of becoming more deeply entrenched (see the house-
hold cases in Annex 5). One major factor explaining the changes was the cultivated land per 
capita during the 1985/86 season: the upwardly-mobile households had, on average, larger 
areas than those remaining in their original tercile. Moreover, the households in the middle 
and high-income terciles with less than the average amount of cultivated land had a tendency 
to fall into a lower tercile. Also the proportion of farm income differed between the house-
hold categories: the ones remaining in the original tercile had a minor increase in the share of 
farm income, while the increase was statistically significant (from 37 per cent to 53 per cent) 
for the upwardly-mobile households, and for the households falling into lower income tercile 
the farm income share also declined significantly.  
 
6.2.5 Changes in farm income  
 
Crop production  
 
The 2001/02 growing season was exceptionally dry in Zambia, and some parts of Eastern 
Province also suffered from the drought, which may have had a negative impact on fertiliser 
response and yields in general. According to the Central Statistical Office (2003), however, 
the total maize harvest of 2001/02 in Eastern Province was not much different from the har-
vests in the 2000/01 and 2002/03 seasons. Del Ninno and Marini (2005) concluded from the 
FAO data that the 2001/02 loss of maize in Eastern Province was approximately five per 
cent, and represented five per cent of the total loss in Zambia during that agricultural year. 
The situation was much worse in Southern and Western Provinces, while the overall loss in 
harvest was 25 per cent.   
 
                                                 






The average 2001/02 maize yield per hectare – 911 kg - in the interviewed households repre-
sented 66 per cent of the 1985/86 yield of 1,382 kg/ha. In addition to the slight impact of the 
drought, other possible contributing factors included a decrease in the use of fertiliser, a shift 
from hybrids back to local varieties, and delayed planting because of the declining use of ox 
power during the latter period, and late access to fertilisers.  
 
Crop value as indicated in Table 26 consists of income from cash-crop sales and the value of 
home-consumed produce. The contribution of crop value to total income declined from 84 to 
68 per cent, and there was also a change in the share of sales income. Income from crop sales 
constituted 31 per cent of the total value of crop production in 1985/86, and the remaining 69 
per cent was the share of home consumption, while in 2002/03 the respective figures were 25 
per cent and 75 per cent. There was a clearer segregation between cash and food crops in 
2002/03 than in 1985/86: cotton had become cash-crop number one, while the role of maize 
had diminished. Most of the households had abandoned hybrid maize and had returned to 
cultivating local varieties, which was at least partly attributable to problems in accessing fer-
tilisers and hybrid seeds. Even during the IFPRI study in the mid-80s the respondents ex-
plained that they preferred to cultivate local varieties for home consumption because they 
were superior in terms of cooking and storage (Kumar 1994).      
 
Table 26. Crop production in 1985/86 and 2001/02. 
 
 1985/86 2001/02 
Share of crop income % 84 68 
of which    
 consumption % 69 75 
 sales % 31 25 
number of hh cultivating   
 maize 62 65 
 cotton  3 26 
 groundnuts 24 24 
size of maize area/hh, ha 1.65 0.92 
 
Sources: IFPRI Dataset 1985/86 and the researcher’s own dataset 2003. 
 
The households cultivated, on average, 1.65 hectares of maize during the 1985/86 season, 
and only 0.92 hectares during the 2001/02 season – a decline of 44 per cent. This combined 
with the lower yields per hectare reduced the total production of maize, and consequently the 
sales: while 45 per cent of households sold maize after the 1985/86 season, the respective 
percentage in the 2003 survey was 15. Cotton showed the opposite trend: the percentage of 
households growing and selling it increased from five to 39 per cent. The average cotton area 
per cultivating household was 0.82 hectares during the 2001/02 season, and the cultivated 
land was concentrated around the larger farms: the average size of cultivated land among the 
cotton-growing households was 2.9 hectares, while in the non-cotton farms it was 1.7 hec-
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tares – the difference being statistically significant. The proportion of households selling 
groundnuts was 36 per cent during both periods.  
 
The cotton-growing households had access to seasonal credits through out-grower schemes 
during the 2001/02 season, but only a few obtained any other kind of credit. The main source 
of seasonal maize credit in 1985/86 was the cooperatives, which provided seeds and fertilis-
ers against the expected yield. Although the sources and purposes had changed, approxi-
mately 40 per cent of the interviewed households had access to input credit in both periods.  
 
There were clear changes in agricultural land use between the two points of time. The range 
of crops became more diverse when maize lost its dominance, declining from 68 to 46 per 
cent in terms of land area. Similarly, the cultivation of other cereals (sorghum, millet) was 
also on the decline, whereas cotton, groundnuts and other legumes, sweet potato and cassava 
increased in proportion (Figure 9).  
 
 
             
Figure 9. The use of agricultural land, Eastern Province. 




The proportion of income from livestock was higher in 2002/03 than in 1985/86, although 
the number of cattle had declined in the Province due to animal disease, which also restricted 
the use of animals as draught power. Livestock income remained unchanged between the 
two points of time in constant terms: the increasing share can be explained by the decrease in 
total income. Income from the sales of livestock products and live animals was included in 





















for both periods. In general, the households had to rely more on small livestock such as goats 
and chickens in the 2000s because of the steep decline in the numbers of larger animals.  
 




The relative importance of business income for the households had increased over the 16 
years. In this comparison (Table 27), the forest and business income reported in the 2003 
survey were combined into one business-income figure. Non-wood forest income turned out 
to be important, especially among the poorer and more vulnerable households.   
 
Thirty of the 67 households were involved in business activities in both 1985/86 and 2003, 
19 were active in 1985/86 but not in 2003, five had no business activities in either periods, 
and 13 of the households, that had no such activities in 1985/86 had started them by 2003. 
Beer brewing and selling were the most common types of business during both periods. The 
interviewees explained that beer brewing was dependent on the maize harvest: following a 
poor harvest all the maize was needed for food. This was the case especially in the Chipata 
district, where brewing used to be common but was non-existent after the 2001/02 harvest.  
 
Table 27. Businesses operated by the households in 1985/86 and 2002/03. 
  
% of householdsa engaged in 1985/86 2002/03 
beer brewing 51 30 
mat weaving 11 5 
trading, retailing 9 31 
hunting/fishing 8 7 
tailoring 5 2 
tin/blacksmithing 5 5 
 
aof the households operating businesses 
Sources: IFPRI Dataset 1985/86 and the researcher’s own dataset 2003. 
 
Many households had different business activities in 2003 than in 1985/86. Trade-related 
activities, from petty vending to agricultural trading, had increased in popularity. One reason 
for this may have been the withdrawal of government from agricultural trade and the conse-
quent opening of the market to large- and small-scale private operators.  
 
Business activities measured in terms of the amount of income or the number of days dedi-
cated to the activity concentrated in both cases on the low agricultural season of June–
October or July–November, when the household members were less occupied in agricultural 
production. Another contributing factor was that raw material for beer brewing became 
available after the harvesting. The households started selling their main crop in May/June, 
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which brought more purchasing power into the rural economy and consequently more de-
mand for local products.  
 
Wage employment and piecework 
 
Participation in wage-earning activities declined among the interviewed households: in 
1985/86, 84 per cent of them reported income from piecework or permanent employment, 
while in 2003 only 56 per cent were involved in such activities. Moreover, only temporary 
activities were reported in 2003, while there was also evidence of long-term employment in 
the earlier study. Another change was that the home village was the most common location 
for piecework activities (85%) in 2003, whereas earlier it had been quite common to work 
outside the immediate neighbourhood.  
 
A clear seasonality effect was evident in the number of wage-earning activities in the 2003 
data, which was less clear in the 1985/86 data. Towards the end of the year when households 
run short of food the need for external income is high, and piecework opportunities on other 
people’s farms are available from the onset of the rains. Consequently, the high season for 
piecework activities is December–February (EPIDS) or October–January (IFPRI). Planting 
and first weeding are normally completed by March, and the piecework opportunities then 
decline. People also start harvesting green maize and groundnuts from their own fields in 
March–April, which improves food availability in the household and reduces the need for 
external income. The IFPRI dataset identified a second peak in waged employment in June-
August, which is the low agricultural season when labour is available for off-farm activities. 
This may also reflect the differences in the characteristics of waged employment between the 
two points of time.  
 
Other income sources 
  
Data was also collected on other income sources such as remittances from relatives, debt re-
payments and dowries, and food aid in the 2003 case. The share of these transfers remained 
unchanged between the two surveys (4.6%), although there was a change in the composition 
of this income category in that food aid did not feature in 1985/86 but was distributed in 
three of the four study districts in April 2003. The importance of other transfer sources, spe-





7. Discussion   
 
This chapter summarises the main findings of the present study and compares them with the 
findings of earlier studies. It also considers the results in the light of the research questions 
presented in Chapter 1.2, and assesses the appropriateness of the selected theory and meth-
ods. The discussion is two-fold: firstly it focuses on the situation in 2003, and secondly it 
gives a comparative view of the two study periods.  
 
7.1 Rural income generation and diversification in 2003 
 
Almost all the households interviewed in 2003 earned income from farm (96%) and non-
farm sources (92%), having 3.4 income-generating activities on average. Even taking into 
account the value of home-consumed crops, all except one had an income of less than one 
USD/capita/day56, which is a widely used benchmark for absolute poverty. The situation in 
this regard had not changed much since Seshemani (1998) found that over 90 per cent of the 
rural population were below the poverty line.  
 
There was no clear trend in the relationship between the proportions of non-farm income and 
total household income: the non-farm income share in total income was lowest in the me-
dium-income group. A similar u-shaped curve was reported by Ellis (2000) in areas where 
access to land was constrained, but the non-farm income share has often been found to in-
crease in the higher-income fractiles especially in Africa as described by Reardon et al. 
(2000). On average, the proportion of non-farm income in the present study was 30 per cent, 
which is lower than the average 42 per cent reported by Reardon et al. (1998) in their review 
of 23 surveys conducted in Africa. The reason for the discrepancy may have been the poor 
asset base of the households or the general lack of non-farm-income-generating opportunities 
in rural Zambia, as mentioned by Siegel and Alwang (2005).  
 
The national share of farm income in total income was slightly lower (67% on average) in 
the World Bank calculations (World Bank 2006a) than in the present study (70%), which 
may be attributable in part to the higher agricultural intensity and livestock density in East-
ern Province than in most other provinces. In general, the results of the present study are in 
accordance with the national figures presented in the World Bank report.   
 
There was a negative relationship between the proportion of non-farm income and the culti-
vated land area of the household. This is in line with the findings of Reardon et al. (2000), 
however, the FAO Riga study (Carletto et al. 2007) reported results that varied markedly be-
tween countries in this regard. The medium- and high-income terciles had more diversified 
income streams measured according to the number of sources per household and Simpson’s 
                                                 
56 Exchange rate 1 USD=ZMK 4 850  
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diversification index. Block and Webb (2001) made the same observation with regard to 
Ethiopia.  
 
The differences in the levels of non-farm income between the highest and lowest income ter-
ciles were significantly higher than the differences in the respective shares, which suggests 
variability in returns on labour investment in the non-farm activities typical of each income 
group. This is in line with the conclusions of Reardon et al. (2000). The low-income group 
tended to be involved in low-return activities with low entry requirements, such as agricul-
tural piecework and collecting forest products, whereas the higher-income groups had better 
access to more productive sources. The poorest lacked the assets to invest in profitable busi-
ness, which was also reported by Dercon and Khrisnan (1996) and Lanjouw and Lanjouw 
(2001). These results support the view that diversification may originate from poverty or 
from a more dynamic agricultural base (e.g., Hussein and Nelson 1998; Gordon and Graig 
2001). 
 
Almost all of the households were involved in crop production, and those that were not suf-
fered from illness and thus a shortage of labour, or a lack of capacity to hire labour. Alwang 
et al. (1996) and Siegel and Alwang (2005) estimated that Zambian households aimed at 
producing and storing annually 200 kg of maize or other staple foods per household member 
in order to satisfy their own consumption needs. This "safety-first" pattern has an impact on 
utility-maximisation behaviour, since the households can maximise their net income only 
when they have produced enough food for their own consumption (Siegel and Alwang 
2005). The yield of the 2001/02 growing season was not enough to ensure self-sufficiency in 
hardly any of the households, however.  
 
Contrary to the initial assumption, non-farm income had an un-equalising effect (based on 
the Gini-coefficient), meaning that an increase of one per cent in the proportion caused an 
increase of 0.18 per cent in inequality. A similar result was found by Taylor and Reardon 
(1996) in the northern zone of Burkina Faso, but in general the evidence in the literature on 
this issue is mixed. Among the non-farm sources, business income was the most unevenly 
distributed.  
 
Most of the non-farm income sources were linked to agriculture: the most common type of 
piecework was working on other smallholders’ farms, and the most common business was 
processing and selling agricultural raw materials, i.e., beer brewing. This corresponds with 
the initial assumptions and also with the conclusions of Reardon et al. (1998, 2001), accord-
ing to which rural non-farm activities in many parts of Africa and South Asia are still in the 
initial stage and are thus closely linked to agriculture, and tend to be concentrated in areas 
upstream or downstream of agriculture. This also closely reflects the view expressed by Hy-




The interviewees considered the need to look for piecework opportunities on other people’s 
farms a disadvantage because it prevented the proper cultivation of their own farms. Many 
complained that the income they received through piecework or business activities was small 
compared with the labour input and the lost income from their own crops. A similar situation 
was reported in Malawi (Ellis et al. 2003), where the observed shortage of labour and the 
extent of idle land on the smallholdings were attributed to the need to earn money to pur-
chase food through working on other people’s farms.  
 
Crop revenue accounted for the largest share of all income sources in all income groups. 
Given the low level of agricultural productivity, the most important single factor determining 
the household crop yield and total income was the size of land it was able to cultivate. The 
size of cultivated land correlated positively with labour availability and distance to the capi-
tal, and declined with increasing household vulnerability. Female-headed households culti-
vated smaller areas than those with male-heads, and so did households using only hand tools. 
Most of the households had more land in their possession than they cultivated. The reasons 
given for not cultivating the entire land area included the need to let the land rest, soil degra-
dation, the non-availability of inputs, and a shortage of labour and draught power. The land 
question is highly location-specific, and access to it has been found a major obstacle to in-
come generation in many other African countries (Jayne et al. 2003). Eastern Zambia is the 
exception rather than the norm in this regard.   
 
Most (83%) of the poorest households said that they would use additional labour, if they had 
any, for growing food crops. This is in accordance with Skjonsberg’s (2003)57 findings in 
Eastern Province, suggesting that the availability of land per se was not an issue in the com-
munities and that the major constraint on farming was rather household labour. Kwesiga et 
al. (2002) also indicated that the shortage of labour was one of the major constraints facing 
smallholder agriculture in Eastern Province. Bangwe (1997) drew similar conclusions with 
regard to Southern Province: labour availability was a more severe limitation on production 
than access to cash or fertilisers. In the present study the poorest households were signifi-
cantly smaller in family size than those in the middle- and high-income groups. Since agri-
cultural work, especially in these households, was highly dependent on manual labour and 
hand tools, the number of able-bodied adults was critical to their income generating capacity.  
 
A shortage of labour can, to some extent, be compensated by animal draught power. The se-
vere outbreaks of animal disease in Eastern Province around the mid-1990s explain to some 
extent the decline in the use of work oxen and thus the smaller size of cultivated land. An-
other factor may have been the need to sell some household assets, such as livestock and ox-
drawn implements, as a consequence of drought and other catastrophes. All this prevented 
smallholders from accumulating the assets required for climbing out of poverty. There was 
                                                 
57 Skjonsberg’s findings on Kefa village are elaborated in Siegel and Alwang (2005, p.13).  
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evidence that households had not entirely recovered following the severe droughts ten years 
earlier in the early 1990s58, which coincided with the major policy reforms.  
 
Only a few household characteristics were significant in terms of determining the diversifi-
cation patterns, which may reflect several factors. First, income diversification as observed 
and measured was caused by a mix of push and pull factors, none of which alone had strong 
explanatory power. The factors may also vary among the poorest and the wealthier house-
holds, since the diversification motives may also vary. This is a topic that should be consid-
ered in further research. Secondly, the patterns seemed to vary in different years depending 
on crop success or failure – and thus were unstable. Thirdly, this suggests that diversification 
has many of the characteristics of a coping strategy applied to supplement farm income when 
agricultural production and income are insufficient to sustain family consumption. This is 
also supported in the Living Conditions Monitoring Surveys (CSO 1997, 1999a, 2004) in 
which it is suggested that piecework, for example, is not a deliberate diversification choice 
but rather a necessary coping mechanism.  
 
Cultivated land per adult household member was a statistically significant determinant of 
both crop income and total income. A larger cultivated area was also connected with higher 
yields per unit – thus the larger farms were also more productive in terms of the more com-
mon use of fertiliser and animal draught power, for example. However, the input costs re-
duced the differences in net crop income per hectare between the smaller and larger farms:  
the net crop income per hectare was highest among the smallest farms, when the household’s 
own consumption was included in the calculations.  
 
Forest and piecework income increased in significance the smaller the area of cultivated land 
per adult. Mambwe district’s favourable location as an entry point to the South Luangwa Na-
tional Park tourist attraction may have increased the role of business activities in that district. 
The higher proportion of business income may also have compensated in part for the virtual 
absence of livestock income caused by the agro-ecological conditions.  
 
Berhanu et al. (2007) found that household human-capital endowments influenced the adop-
tion of growth-oriented diversification patterns in southern Ethiopia. In eastern Zambia too, 
the sex, age and educational level of the household head together with the dependence ratio, 
seemed to have an effect on the proportions and levels of income from several of the sources. 
The sex of the household head did not affect the income proportions, but the estimated coef-
ficients for the levels implied that those with female heads had lower total incomes than 
those headed by males. Thus the sex of the head seemed to affect the household’s income-
generating capacity. More mature households in terms of the age of the head had been able 
to accumulate more valuable assets, such as livestock, and had thus higher livestock income. 
Moreover, the higher the number of children per adult, the larger were the proportions and 
levels of forest and business income, which may reflect the positive contribution of children 
                                                 
58 Verbal information given by Dr. Chiwele in Lusaka, May 2003.  
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to the family labour force in the collection of forest products and petty trading, for example. 
There was a significant and positive relationship between the age of household head and the 
amount of transfer income and livestock income, and the same applied to income share. The 
proportions and levels of transfer income could indicate two different things: first, house-
holds with an old head are vulnerable and as such are entitled to food aid, and secondly, the 
more mature households may have older children residing outside the home village and dis-
trict, sending remittances to their parents.  
 
One might have expected distance to market to affect the income levels especially with re-
gard to crop income, but the results did not support this assumption. Since a major propor-
tion of food crops was produced for home consumption, and cotton, which was the main 
cash crop, was produced under contract, the distance to market affected crop income genera-
tion to a lesser degree than anticipated.   
 
According to the sustainable rural livelihoods framework, it is not only household character-
istics that affect income-generation patterns, but also the available opportunities: asset en-
dowments turned out to be less significant than expected in the present study. Therefore, one 
could assume that the poor availability of opportunities will set limits on the household’s ca-
pacity to generate income and diversify. Most of the non-farm products were marketed lo-
cally, piecework was usually found within the village, real longer-term waged employment 
was almost non-existent and therefore, the opportunities for earning non-farm income were 
limited - the most profitable ones also required initial investment in any case. According to 
the agricultural household model an increase in farm profits will lead to increases in demand 
for goods and services produced by non-agricultural means (Singh et al. 1986). Since the in-
come from agriculture was low in the study area, the demand for non-farm products also re-
mained low.  
 
The deteriorating social structures (hardly any collective economic action among the house-
holds) and rural institutions and organisations (such as the extension agent network) made 
the situation even more complex, since such structures have been found to improve house-
holds' access to opportunities - as indicated in the sustainable rural livelihoods framework.  
 
There were some differences between the non-farm income sources in terms of entry con-
straints and returns. Businesses that required initial investments and, as such, were beyond 
the reach of the poorest households generated the highest non-farm income, which was also 
distributed rather unevenly. Business activities were more common outside the agricultural 
season, which suggests the deliberate planning of labour allocation and supports Reardon’s 
(1997) observations and the initial assumption in this study.  
 
December-February are the busiest months on the farms, but they are also the most critical in 
terms of food security. Despite the agricultural work load, the poorest households were 
forced to look for income-earning opportunities, especially low-entry-barrier alternatives 
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such as piecework and forest labour, outside the farm. There was no change in this regard 
between the 1985/86 (Kumar 1998) and 2002/03 seasons. The initial assumption about sea-
sonality still holds: non-farm activities are thus seasonal, but the seasons are not only deter-
mined by the availability of extra labour in the households, they are also linked to their food 
reserves.  
 
The higher, although not significantly so, proportion of forest income in the lowest income 
tercile could be indicative of the fact that forest work is a last resort because collecting and 
selling the products require no investments apart from labour, and a licence if wood-based 
products are being sold. The poorest households were usually engaged in selling un-licensed 
non-wood products, while the wealthier ones also sold more valuable goods, including tim-
ber.  
 
The role of transfers would have been very small if food aid had not been included in trans-
fer income. Between March 2002 and March 2003 one fifth of the households received re-
mittances from relatives living in towns.  However, this has to be interpreted with care since 
some of the interviewees were reluctant to reveal information about cash and in-kind trans-
fers from their relatives and the actual transfer incomes may have been higher than the re-
ported ones.   
 
The formulation and analysis of the income-mix groups also raised some questions. This was 
revealed in the multinomial logit analysis in which the aim was to define the probability of a 
household with certain characteristics belonging to a certain income-mix group. The dearth 
of significant coefficients implies heterogeneity with regard to each income source, and that 
households with different characteristics and asset endowments may choose higher or lower 
profit options within the same one. Dercon and Krishnan (1996) discovered that households 
in Tanzania and Ethiopia possessed different advantages for particular types of activities and 
that this may induce them to seize the opportunities even if they also face entry constraints 
preventing them from taking up highly remunerative options.  
 
The households normally sold their agricultural produce soon after harvesting. In the absence 
of banking facilities - none of them operated a bank account - they occasionally invested 
their agricultural income in certain business activities, which were expected to generate a 
more stable flow of income during the year. Business activities could therefore be seen as a 
banking facility and a means for distributing income more evenly over the year.  
 
The money earned from business activities as well as from piecework and waged employ-
ment was commonly spent on food. This runs contrary to the initial assumption that non-
farm income would replace the missing formal credit and as such, would enable the purchase 
of agricultural inputs, for example. Furthermore, Hazell and Hojjati (1995) also discovered 
that most of the Eastern Province farmers spent a large proportion of their incremental in-
come on non-tradable foods, and further that agricultural growth led only to a modest level 
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of diversification from agriculture through increasing demand in the local and regional econ-
omy.  
 
Keeping livestock served many purposes. The survey revealed that households were able to 
raise cash by selling livestock products, especially milk, eggs and draught power. The aver-
age value of animals (amongst households keeping livestock) was higher than that of other 
assets59, except in the Mambwe district where agro-ecological conditions only suited poultry 
and goat rearing.  
 
If having cattle significantly increases income, why do so few households keep them? Loss 
to disease is one explanation, and the substantial investment and capital needs required for 
re-stocking is another. The average annual net income of a household in the lowest income 
tercile was ZMK 684,432 (the value of household’s own consumption not included), which 
would suffice to purchase an ox or a cow, and two or three goats, if the whole income was 
spent on livestock. Because of the household’s other needs and limited access to credits, fi-
nancial constraints prevented them from rearing livestock and expanding their stock.   
 
Vulnerability and participation variables were included in many of the analyses in order to 
catch the effects of the differences between them and the physically quantifiable and meas-
urable household characteristics. There were significant relations in many cases: for exam-
ple, vulnerability correlated negatively and active participation positively with the amount of 
cultivated land. Participation, used here as a proxy indicator of social capital, seemed to have 
a connection with household income-earning capacities and patterns, as also indicated in 
Scoones (1998), Ellis (2000) and Davis (2003). Although most of the households spent a 
substantial number of days engaged in working parties and similar village activities, collec-
tive economic action such as joint storing, transporting and marketing efforts were practi-
cally non-existent.  
 
Although the present study did not specifically address the differences between male- and 
female-headed households, some observations are worth noting. The proportion of female-
headed households was higher in the lowest income group and in the smaller farms. In many 
respects, they were worse-off than the male-headed households: their total income was 
lower; they cultivated less land, had less valuable assets, and used fewer inputs. Moreover, 
the female heads were older, and had less education and smaller households than the male 
heads. Due to a shortage of labour and other productive assets they were often unable to util-
ise the potential opportunities: for example, 44 per cent of the male-headed households, but 
only 12 per cent of those with a female head had cotton-growing contracts. 
 
                                                 
59 Other assets means items such as bicycles, radios and ox-drawn implements. 
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7.2 Changes in the households between the two surveys in 1985/86 and 
2003 
 
Sixty-seven households took part in both surveys. The comparisons between the two points 
of time are based on analyses of the two datasets as well as on qualitative data. The 2003 re-
search team was unable to locate the remaining 65 households included in the 1985/86 study, 
which had either disappeared or were unrecognised by the village authorities. It seems that 
the households that were found to have a stronger agricultural orientation in the first survey 
were more likely to have remained in the village for the 16 years than those with smaller ar-
eas of cultivated land and lower levels of production. This assessment is based on the differ-
ences in input use, memberships in professional organisations and agricultural commerciali-
sation identified in the 1985/86 survey. This may be only a partial explanation, however, 
since the age and ethnic origins of the household heads differed in the two groups.  
 
Among those taking part in both surveys, the proportion of crop income had declined be-
tween 1985/86 and 20021/03, while the proportion of livestock income had increased. The 
joint effect was a ten-per-cent reduction in the proportion of farm income and a correspond-
ing respective increase in that of non-farm income.  
 
Crop income originated from more diverse sources in 2002/03 because of the less dominant 
role of maize in terms of cultivated land and crop sales. Following market liberalisation, cot-
ton gained popularity as a cash crop and partly compensated for the loss in maize income. 
However, not all households had access to cotton-growing contracts. In addition, the low 
profitability of cotton was a cause of some concern among the interviewees - an issue that 
Siegel and Alwang (2005) also raised.  
 
The interviewees indicated that the reasons for cultivating less maize than before were re-
lated to the poor availability of and access to inputs (hybrid seed, fertiliser) and markets. 
Groundnuts continued to be an important cash and food crop, while cassava and sweet potato 
had gained in popularity.  
 
Non-farm income had a slightly equalising income-distribution effect among the 67 house-
holds in both periods of time. This was not apparent from the analysis of 197 households 
sampled in 2003, which suggests that the two groups in the EPIDS survey (the handpicked 
“old” households and the randomly sampled new ones) differed to some extent in character-
istics and income-earning strategies. The “old” households were more dependent on agricul-
ture as their main source of income and therefore the smaller proportion of non-farm income 
did not affect the income distribution very much.  
 
The use of the Simpson diversification index revealed that the total income originated from 
slightly more diverse sources in 2002/03 than in 1985/86, which was mostly attributable to 
the less dominant role of crop income during the latter period. The diversification patterns 
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seemed unstable and varied over time, however, which was also the conclusion Reardon et 
al. (1998, 2001) reached. Some of the households that had been earlier involved in business 
activities, for example, had shifted to other sources of income or types of business in 
2002/03. The proportion of business income in total income increased from five to 13 per 
cent, but the amount of business-generated income (in constant terms) was lower in 
2002/2003. A decline in remittances and long-term waged-employment opportunities re-
flected the general changes in Zambian society and the economy. Privatisation, government 
staff-retrenchment programmes and deteriorating rural service networks reduced income-
earning opportunities for both migrated and in-house household members.  
 
Some households had the capacity to maintain or improve their relative positions in terms of 
total income, while others had fallen into deeper poverty. Typical of those in a higher income 
tercile in 2003 than in 1985/86 was a substantial increase in cultivated land area and a sus-
tained proportion of farm income. This supports the notion that agricultural production is a 
reliable source of income for rural households in eastern Zambia. Khrisna (2006) found the 
opposite in rural India: diversification of income sources was the most important factor asso-
ciated with escaping from poverty. This may reflect the fact that rural Zambia is still in the 
first stage of the diversification process, whereas India is in the second stage, with the dense 
rural population and urban growth creating a demand for non-farm rural produce.   
 
It is challenging to assess the changes in constant income level over time. In this study, three 
deflators were used to transform the income of the 1985/86 and 2002/03 seasons to the 1994 
price level (Non-Metropolitan Consumer Price Index, Consumer Price Index for Food, and 
the Agriculture GDP deflator) in order to make them comparable. The results suggest a sig-
nificantly declining trend in household-income levels over the 16 years caused mainly by a 
collapse in crop income. The decline in crop sales was relatively steeper than the decline in 
the value of home-consumed crops, indicating a tendency among households to take care of  
their own consumption needs first: this was also found by Alwang et al. (1996) and Jorgen-
sen and Loudjeva (2005).   
 
There were various reasons for the decline in crop income. The maize yields per hectare 
were lower in 2002, which was attributable to the less frequent use of fertilisers, the less 
timely cultivation because of the lack of animal draught power, as well as the fact that local 
varieties gained in popularity over hybrid varieties, and that the rainfall was lower and un-
evenly distributed. The price the farmers obtained for their maize per kilo was ZMK 946 in 
2002 and ZMK 0.61 in 1986 (the mean price of hybrid and local varieties). Adjusted accord-
ing to the agricultural GDP deflator (1994), the 2002 price was ZMK 1.19 and the 1986 price 
ZMK 1.17. Thus, the maize producer price seems to have stagnated at the 1986 level. The 
yield of the 2001/02 season was approximately five per cent lower than the average in East-
ern Province due to the weather conditions (Siegel and Alwang 2005), which suggests that 
other factors – the declining use of fertiliser, improved varieties and animal draught power, 
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lower soil fertility, and the late delivery of fertiliser leading to non-timely cultivation - con-
tributed more than rainfall to the declining crop income.  
 
The role of maize in the crop portfolio also changed radically: it had become mainly a food 
crop, while cotton, groundnuts and sweet potato had gained in popularity as cash crops. Cot-
ton in 2003, although appreciated by the farmers, did not fully compensate for the decline in 
maize income since 1985/86. This was mainly because of the smaller quantities of sold cot-
ton per household than the quantities of maize sold 16 years earlier, and the lower unit price 
of cotton in 2002/03 compared to the maize price in 1985/86. According to the smallholder 
model applied by Siegel and Alwang (2005), cotton was a non-profitable alternative to the 
Eastern Province smallholders.   
 
 One of the hypotheses considered in the present study was that agricultural reforms would 
have induced a change towards diversification in the households’ income strategies. The re-
sults support this in part: the relative importance of non-farm income increased, but in abso-
lute terms income from non-farm sources declined from 1985/86 to 2002/2003. Income in 
2002/2003 originated from more diverse sources, and the proportion of non-farm income 
among the 67 households increased from 14 to 24 per cent. In that sense diversification had 
gained ground, but on the other hand the households were unable to generate their 1985/86 
income level in 2002/2003, mainly due to a decline in crop revenue. Non-farm income was 
insufficient to compensate for this decline.   
 
7.3 The appropriateness of the chosen theories and methods 
 
The aim of this section is to assess the appropriateness of the agricultural household model, 
the sustainable rural livelihoods framework and the econometric approach to the theoretical 
and analytical study of rural income in developing countries.  
 
The pursuit of non-farm income could be considered rational behaviour from the utility- 
maximisation perspective when the expected returns on labour or investment are higher from 
non-farm sources than from agricultural production or when non-farm income results in 
more stable overall income. As mentioned in Chapter 3.1, Low (1986) explained that the 
amount of labour allocated to food production and waged activities depends on the ratio of 
available wages to the retail price of purchased food rather than on the farm-gate price of the 
products. In the present study the non-farm activities were mostly coping strategies, thus 
they represented choice among limited set of opportunities and under severe short-term pres-
sure to assure minimum levels of consumption, rather than a process of strategic resource 
allocation planning. The need to ensure food security preferably through their own produc-
tion (safety first principle), led the households to focus their resource allocation on this rather 
than on profit maximisation. The assumptions of the standard agricultural household model 
do not necessarily hold in eastern Zambia, where shortcomings in terms of functioning la-
bour, agricultural input and product and credit markets were obvious. Its basic principles 
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were nevertheless valid in that the households were both production and consumption units, 
and the decisions concerning resource allocation, production and consumption were inter-
linked.  
 
The sustainable rural livelihoods framework has provided an analytical tool for a number of 
studies on the determinants of income diversification. It emphasises household characteris-
tics and asset endowments, as well as the processes, trends, institutions and organisations in 
the household environment, as important factors affecting economic choices. In the present 
study the household characteristics and asset endowments were used as independent vari-
ables in the econometric equations aiming at analysing the determinants of the proportions 
and levels of income from various sources, as well as the probabilities of belonging to par-
ticular income-mix groups. Only few of the coefficients turned out to be statistically signifi-
cant, which focuses attention on the availability of opportunities, the mediating processes 
and structures and the entry barriers attached to many of the income sources. It also suggests 
more heterogeneity within each income source than originally expected. This raises some 
questions for further research, which are discussed in Chapter 8.  
 
Econometrics is a method for analysing causal relationships between dependent and inde-
pendent variables and for making predictions concerning the effects of changes in the inde-
pendent variables on the dependent variable. It has also often been used to clarify various 
aspects of rural income diversification, and the analyses have generated useful information 
promoting better understanding of households’ economic behaviour and decisions. One chal-
lenge related to the use of econometric equations lies in the quality of the data and in incor-
porating the complexities of rural economies into the equations. These complexities, which 
affect people’s economic behaviour, are related to kinship and social relations and obliga-
tions, culture and traditions, and rural institutions. Attempts were made in this study to quan-
tify and include some of these aspects in the analyses. Data availability and quality are criti-
cal in the specification of econometric equations. The present study would have benefited 
from having some additional variables that were not included in the survey and were difficult 
to construct including the allocation and use of labour and intra-household decision-making.  
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 8. Conclusions and recommendations 
 
The shift from the protected and subsidised maize-production economy of 1985/86 to the 
more liberalised and diversified agricultural economy of the early 2000s contributed to a de-
cline in the income of rural households in the eastern part of Zambia. The problems included 
the declining investments in rural infrastructure and institutions and the privatisation of mar-
kets, which in turn led to deterioration in service networks (such as veterinary, agricultural 
research and extension services and infrastructure development) and the loss of input distri-
bution and storage facilities in remote rural areas. During the liberalisation process the ex-
pectation was that the private sector would gradually take over the former role of the public 
sector in service provision, but this did not happen in the study areas in Eastern Province. 
The contribution of other factors cannot be ignored either: changing rainfall patterns and the 
high incidence of human and livestock disease weakened the households’ capacity to seize 
new opportunities and to recover from shocks caused by drought, among other things.  
 
One sector benefiting from the liberalisation of agriculture was the cotton industry, as the 
number of private companies increased and contract farming became more prevalent. The 
companies and private cotton traders partially assumed the roles of the former cooperatives 
and the Ministry of Agriculture, providing credit facilities as well as extension services, and 
purchasing and transporting the products. Farmers appreciated these arrangements, although 
the cotton price was considered low. There were also some signs of the spread of contracting 
to other crops near the provincial capital. Nevertheless, ten years after the agricultural re-
forms the majority of smallholders were still beyond the reach of these new initiatives.   
 
The income-diversification process was still in the initial stage and many of the non-farm 
activities were closely linked to agriculture either downstream or upstream (the processing of 
agricultural products and the provision of labour to neighbouring farms, for example). The 
low level of farm income also kept the demand for non-farm services and products low. The 
activities were mainly local and brought only a little money into the local economy. 
 
Longer-term waged-employment opportunities outside agriculture declined over the 16 
years, as did remittances sent by relatives from towns and from abroad. The poorest house-
holds applied low-return, low-entry-requirement coping mechanisms to supplement their 
consumption, such as collecting non-wood forest products and providing agricultural labour. 
Even the wealthiest, despite selling larger quantities of agricultural products and having 
more profitable non-farm income sources, were below the poverty line. The preference was 
for agricultural production rather than allocating labour to other activities, but the prevailing 
conditions made specialisation difficult. The proportion of non-farm income increased be-
tween the two study periods, but the amount remained small and, as such, did not compen-




The amount of cultivated land was the most important single determinant of the income-level 
and income-diversification patterns. Since land was available and the households cultivated 
less than they possessed, endogenous and exogenous factors influencing their capacity to 
cultivate were critical to their income generation. They had access to land, but they lacked 
the labour, tools, draught power, inputs and reliable output markets required to facilitate ex-
pansion of their cultivated land, or to produce the same yield from a smaller area. Smaller 
cultivated areas, lower productivity and producer prices, and smaller quantities of sold pro-
duce led to a lower level of total income in 2003 than in 1985/86 in real terms. Most of the 
interviewed households were food-insecure and in extreme poverty. Under such conditions 
their primary aim was to try to secure enough food for home consumption. Given imperfect 
functioning of the markets and the high transaction costs, smallholders had little trust in them 
and had no choice but to become self-sufficient. This was difficult to achieve in many cases, 
however, since their own production was insufficient to meet consumption needs. 
 
A stable and predictable agricultural policy enhances investment in productivity and the 
smooth functioning of the value chains. There have been frequent changes in policy in Zam-
bia since the reforms, and insufficient analyses of their impact. The government announced 
the accomplishment of market liberalisation in 1998, but it has maintained a role in agricul-
tural marketing, especially in maize and fertiliser trade, and this is said to have affected the 
private sector's willingness and ability to expand into remote areas. The deteriorating infra-
structure is having the same effect. The government’s decision to subsidise fertiliser prices 
by 50 per cent was implemented from 2002/2003 onwards. Its impact on the availability of 
and access to fertilisers, and on the actual yield, is therefore impossible to assess within the 
timeframe of the present study.  
 
A clear constraint on the development of both farm and non-farm activities was the lack of 
credit facilities. It is difficult to invest in business activities and productivity improvements 
in agriculture, such as purchasing livestock and animal draught power, without access to 
long-term credit. Zambia also frequently suffers from drought, which in the absence of food 
reserves calls for emergency measures and affects the functioning of the markets.  
 
By investing in rural infrastructure and agricultural extension and veterinary services the 
government could enhance the households’ income-generating opportunities. Furthermore, 
an agricultural policy, which recognises the role of the private sector, has clearly defined ob-
jectives and tools, and is enforced in a coherent and constant manner, would create an ena-
bling environment for private-sector engagement in rural finance and input and output mar-
kets. The female-headed households earned less than the male-headed ones and therefore 
gender aspects need specific attention in policy planning and in all interventions aimed at 
enhancing rural income generation. The capacity of the poorest households to lift themselves 
out of poverty is severely constrained by their low asset base, which would justify the intro-




Rural non-farm activities are limited in extent, versatile and often informal, and as such the 
responsibility for their enhancement does not clearly fall under any specific institution or 
government administrative branch. Non-farm income constituted an average 30 per cent of 
the households' total income in the study area, and therefore has the potential to contribute to 
poverty reduction. Public rural-development measures, such as investment in roads, educa-
tion and health services, would increase people’s human and physical capacity to seize the 
opportunities, both on-farm and off-farm. The enhancement of land registration could en-
courage smallholders to invest in productivity increases, and improved rural finance mecha-
nisms would support both agricultural and other activities. Furthermore, the collection of in-
formation on the status of rural income sources would help in assessing the impact of policy 
measures and investments in rural development.  
 
Some topics for further research emerge from the results. Understanding intra-household de-
cision-making and gender roles would facilitate better targeting of policy measures. No in-
formation on labour allocation was collected for the present study. There is therefore a need 
to investigate the use of labour, preferably disaggregated by household member in order to 
facilitate analysis of the returns.  
 
Another topic for further research would be to analyse the availability of non-farm opportu-
nities and the associated entry barriers, as well as to investigate existing rural institutions and 
public and private organisations and structures. This would better illustrate the operating en-
vironment of rural households and complement the picture of their income-generation poten-
tial. The obvious reluctance the engage in collective economic action also raises questions 
and a study on social capital at the community level would therefore shed light on important 
issues for the future. 
 
Since risk attitudes are assumed to influence diversification decisions, a system for measur-
ing household risk attitudes and behaviour would be beneficial in terms of allowing the in-
clusion of the risk factor in future analyses. Although challenging to collect, having informa-
tion on household-consumption patterns would have made some of the analyses easier.  
 
The agricultural household model and econometric methods provide an appropriate basis on 
which to discuss and analyse at least some elements of rural income generation and diversi-
fication, although some of the assumptions attached to them need to be adjusted to fit various 
country- and area-specific conditions better. The rural livelihoods framework reveals other 
important determinants of income diversification apart from household characteristics and 








Tämän tutkimuksen tarkoituksena oli selvittää maaseudun pienviljelijätalouksien toimeentu-
loa ja tulonlähteiden monialaistumista eli diversifikaatiota itäisessä Sambiassa. Tutkimuksen 
teoriakehys perustui yhtäältä pienviljelijätalouksien malliin, jossa kehitysmaiden pienviljeli-
jätaloudet nähdään samanaikaisesti sekä tuottajina että kuluttajina, ja toisaalta maaseudun 
elinkeinokokonaisuuksien analyysiin, jonka mukaan mm. pienviljelijätalouksien ominaisuu-
det ja omistukset vaikuttavat niiden kykyyn tarttua eri elinkeinomahdollisuuksiin.  
 
Pienviljelijätalous-mallin mukaan viljelijätalouden tavoitteena on maksimoida hyötynsä, mi-
hin vaikuttavat niin omaan kulutukseen kuin myyntiin tuotetut tuotteet, markkinoilta hanki-
tut tuotteet, työvoiman käyttö maatalouteen ja oman maatalouden ulkopuolisiin tulonlähtei-
siin ja myös tavoitteet koskien vapaa-aikaa ja ruokaturvan toteutumista. Mallin perusta on 
Chayanovin teorioissa 1920-luvun Venäjän pienviljelijätalouksista ja sitä ovat kehittäneet 
edelleen useat eri taloustieteilijät.   
 
Mallin mukaan pienviljelijätalouksien tasapainofunktiosta on johdettavissa yhtälöitä niin 
tuotteiden kysynnälle kuin tuotannolle, joiden pohjalta voidaan määrittää esimerkiksi työ-
voiman kohdentamista maatalouteen ja sen ulkopuolelle. Kysynnän ja tuotannon yhtälöistä 
johdettuja supistetun muodon yhtälöitä on käytetty mm. pienviljelijätalouksien eri tuloläh-
teistä saatavien tulojen ja niiden osuuksien määrittämiseen. Näissä yhtälöissä riippumattomi-
na muuttujina on käytetty viljelijätalouksien eri pääomalajeja - inhimillinen, sosiaalinen, 
fyysinen, rahallinen ja luonnon pääoma - joiden jaottelu perustuu maaseudun elinkeinokoko-
naisuuksien viitekehykseen. Samaa jaottelua käytettiin myös tässä tutkimuksessa. 
 
Tutkimuksen aineisto koostui vuosina 1985/86 kerätystä haastatteluaineistosta Sambian Itäi-
sen läänin neljässä kunnassa ja vuonna 2003 samoissa kunnissa ja osittain samoissa pienvil-
jelijätalouksissa kerätystä haastatteluaineistosta. Talouksia, jotka olivat mukana molemmissa 
tutkimuksissa, oli 67 ja niitä käytettiin vertailtaessa tulokehitystä ja tulodiversifikaatiota 
kahden tutkimusajankohdan välillä. Lisäksi haluttiin saada laajempi yleiskuva tulonmuodos-
tuksesta vuonna 2003, mitä varten haasteltiin vielä 130 sellaista pienviljelijätaloutta, jotka 
eivät olleet vuosien 1985/86 tutkimuksessa.   
 
Kahden tutkimusajankohdan välillä Sambian maataloussektoria ohjaava politiikka muuttui 
maissin viljelyyn keskittyvästä, valtiokeskeisestä, tuotantoa ja kulutusta tukevasta ja ra-
jasuojaa ylläpitävästä politiikasta yksityistä sektoria korostavaksi, lähes tuettomaksi ja avoi-
mia markkinoita suosivaksi politiikaksi. Tämä muutti pienviljelijätalouksien toimintaympä-
ristöä merkittävästi. Markkinoihin nähden edullisesti sijaitsevat viljelijät pystyivät hyöty-
mään uudesta tilanteesta, kun taas useimmat syrjäiset tilat eivät olleet löytäneet keinoja toi-




Politiikkamuutosten seurauksena puuvilla tuli maissin tilalle tärkeimmäksi myyntiin viljeltä-
väksi kasviksi Itäisessä läänissä. Puuvillaa tuotettiin sopimusviljelynä ja tilat, jotka saivat 
viljelysopimuksia, saivat myös sitä kautta siemenet ja neuvonnan ja tuotteille varmat mark-
kinat. Puuvillasta saadut tulot eivät kuitenkaan riittäneet korvaamaan maissin myynnistä saa-
tujen tulojen vähenemistä. Myöskään tulot muista lähteistä eivät riittäneet täysin korvaamaan 
kasvinviljelytulojen laskua vuonna 2003 verrattuna vuoteen 1985/86. Pienviljelijätalouksien 
kokonaistulot olivatkin alentuneet huomattavasti tarkastelujaksona, kun sekä tuotantopanos-
ten saatavuus ja tuotteiden markkinointi olivat vaikeutuneet ja vetohärkien käyttö eläintau-
tien takia vähentynyt ja siten viljelyalat pienentyneet.  
 
Viljelijätalouksien tuloista noin 30 % oli peräisin oman maatalouden ulkopuolelta vuonna 
2003. Tällöin mukana laskuissa oli myös kotitalouksien itsensä kuluttamien kasvinviljely-
tuotteiden arvo. Useimmat tilan ulkopuoliset tulonlähteet olivat tavalla tai toisella läheisessä 
yhteydessä maatalouteen. Tulonlähdejakauma noudatti lievästi U-käyrää, jossa alimmassa ja 
ylimmässä tuloluokassa maatalouden ulkopuolisten tulojen osuus oli hieman korkeampi kuin 
keskituloluokassa.  Kun laskettiin yhteen kaikki viljelijätalouden tulot ja oma kulutus, jäivät 
kaikki viljelijätaloudet alle köyhyysrajan eli yhden US dollari/päivä/asukas. 
 
Koska kasvinviljely oli tilojen suurin tulonlähde, oli viljellyn pinta-alan suuruus tärkein vil-
jelijätalouksien kokonaistuloja määräävä tekijä. Useimmilla tiloilla oli maata enemmän kuin 
sitä viljeltiin ja työvoiman, tuotantopanosten, vetohärkien ja markkinoiden puute olivat tär-
keimmät viljelyalaa pienentävät tekijät. Myös tarve hankkia tilan ulkopuolisia tuloja oman 
ruuan loputtua vaikeutti omien peltojen viljelyä. Moniin tilan ulkopuolisiin töihin voidaankin 
liittää pakkotilanteen piirteitä. Ruuan loppumisen takia pienviljelijätalouksien jäsenet työs-
kentelivät tilapäistöissä toisten maatiloilla tai keräsivät metsän tuotteita myyntiin. Niistä saa-
tava korvaus työajalle jäi hyvin alhaiseksi.  
 
Verrattaessa tilalta saatuja ja ulkopuolisia tuloja vuonna 2003 havaittiin, että ulkopuoliset 
tulot jakautuivat pienviljelijätalouksien kesken epätasaisemmin kuin tilan tulot ja lisäys ul-
kopuolisten tulojen osuudessa kasvattaisi siten tulonjaon epätasaisuutta. Korkeimman tulo-
luokan tilat harjoittivat maatalouden ohella muuta yritystoimintaa, joka oli usein vaatinut 
alkuinvestointeja, joihin köyhemmillä ei ollut varaa. Köyhimpien varat eivät myöskään riit-
täneet kotieläinten hankintaan ja luottojakaan ei ollut saatavissa. Niin maatalouden kuin 
muun yritystoiminnan investoinnit olivat siten riippuvaisia omista pääomista tai sukulaisilta 
saaduista tai lainatuista varoista. Kaiken kaikkiaan maaseudulle tuli ulkopuolista rahaa vain 
niukasti, koska sekä työvoima että tuotteet myytiin useimmiten paikallisesti.   
 
Verrattaessa tulonmuodostusta kahtena eri tutkimusajankohtana havaittiin, että varsinaisen 
palkkatyön (ei tilapäistyön) ja sukulaisten rahalähetysten merkitys oli pienentynyt, mutta 
maatalouden ulkopuolisen yritystoiminnan merkitys kasvanut. Oman maatalouden ulkopuo-
listen tulojen osuus oli kasvanut vuodesta 1985/86 vuoteen 2003, mikä yhtäältä voi merkitä 
tarkoituksellista monialaistumista ja toisaalta tarvetta löytää selviytymiskeinoja maatalouden 
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tulojen laskettua merkittävästi. Diversifikaatioindeksi osoitti myös kokonaistulojen kertyvän 
useammasta lähteestä vuonna 2003 kuin 1985/86, mitä selittää osaltaan kasvinviljelytulojen 
osuuden aleneminen.  
 
Maaseudun perusinfrastruktuurin ja palvelujen ylläpitäminen parantaisi markkinoiden toi-
mintaedellytyksiä (panos-, tuote- ja pääomamarkkinat) ja pienviljelijätalouksien mahdolli-
suuksia saada elinkeinoissaan tarvitsemiaan palveluja, kuten neuvontaa ja eläinlääkintäpalve-
luja. Silloin mahdollisuudet nyt hyvin alhaisen maatalouden tuottavuuden nostamiseen pa-
ranisivat. Voimassa olevan maatalouspolitiikan pitkäjänteinen ja johdonmukainen toteutta-
minen antaisi toimintaraamit myös yksityissektorin kehittymiselle. Kaikkein huonoimmassa 
asemassa oleville pienviljelijätalouksille, joissa perheenpäänä on usein nainen, tarvittaisiin 
turvaverkkoja, kuten ruoka-apua tai ilmaisia tuotantopanoksia, jotta niillä olisi mahdollisuus 
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Annex 3. General features of the Eastern Province of Zambia  
 
Eastern Province is bordered by Malawi and Mozambique. The provincial capital, Chipata, 
lies 25 kilometres from the Malawian border at a distance of approximately 580 km from the 
national capital Lusaka. With an area of 69,106 square kilometres the Province comprises 
eight districts. 
 
As indicated in Table 28, according to the 2000 census the Province had a population of 1.3 
million, of whom 205,076 were farmer households. The number of male farmers was 
148,593 and of female farmers 56,483 (MAFF 2001b), the proportion of female-headed farm 
households thus being 27.5 per cent.  
 
 








Total No  
of farm 
 hh 
Total population/2000 census 
 





(in 50 kg) 
Mambwe   2,546   6,475   9,021  25,994   25,950   51,944   12,087      74,034 
Nyimba   4,780 10,990 15,770  34,108   32,941   67,049   27,567    210,000 
Katete   3,740 14,025 17,765  92,805   89,693 182,489   80,476    348,971 
Petauke   8,269 22,366 30,286 119,593 122,940 242,533   69,286    961,758 
Chipata 19,094 41,382 60,476 182,682 179,450 362,132   68,540    476,701 
Lundazi   7,237 32,366 39,603 120,012 116,720 236,732 154,630 2,223,116 
Chadiza   4,196 10,090 14,103  41,482   40,918   82,400   40,103    300,006 
Chama   7,153 10,899 18,052  38,517   37,168   75,685   15,965    120,670 
         
Total 56,483 148,593 205,076 658,540 642,433 1,300,973 468,646 4,715,256 
 
Source:  Ministry of Agriculture statistics (MAFF Chipata 2001b).  
 
The population of the Province falls under several ethnic groups which determine, whether 
land is handed from one generation to another through a matrilineal or patrilineal system. 
The Chewa, Kunda, Lala, and Nsenga groups follow the matrilineal descent systems, while 
Ngoni, Senga, Tumbuka, and Yao groups follow the patrilineal system (Milimo 1991).  
 
The province has two different agro-ecological regions, the plateau and the Luangwa valley, 
which differ in altitude, soil quality, temperature and annual rainfall. The valley is 
considered suitable for the production of rice, cotton, sorghum and millet, whereas the 
plateau is more fertile and can grow hybrid maize, groundnuts, cotton, sunflower, tobacco 
and soybeans (Milimo 1991). Most of the population is concentrated on the plateau because 
of the harsh conditions, including higher temperatures, less rainfall, and tsetse-fly infestation 
in the valley (Jha et al. 1991). The annual rainfall on the plateau varies between 850 and 
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1,050 millimetres, while in the valley it is normally less than 800 millimetres. Tsetse flies in 
the valley hinder cattle-keeping and reduce the use of oxen for ploughing and transport.  
 
The rainfall patterns allow only a single growing season in the Province, starting with the 
onset of rains in October and ending with harvesting in May-June. Table 29 indicates the 
timing of the major crop-related activities in the plateau area of Eastern Province.   
 
Table 29. Cropping activity and labour use (Eastern Plateau). 
 
Month Season for 
January Planting and weeding 
February Weeding, harvesting, tobacco planting, vegetables 
March - 
April Harvesting tobacco, groundnuts and sunflower 
May - 
June Harvesting maize, sunflower and cotton 
July Shelling and storage 
August Marketing 
September Resting 
October Land preparation 
November  Planting local maize, hybrid maize, beans and pumpkins 
December Planting of groundnuts,weeding and fertilizer application 
 
Source: ICRAF 1988 (cited by Kupanda 1999a) 
 
Subsistence and small-scale agriculture are the dominant modes of production. In the late 
1980s smallholders occupied 97 per cent of rural households in the Province (Jha et al. 
1991). According to the 1990 agricultural census, 95 per cent of farms had less than five 
hectares of land and the rest between five and 20 hectares: the number of large farms of more 
than 20 hectares was minute  (MAFF 2001a).  
 
The total area of maize grown in the Province had been on the decline since the late 1980s, 
but maize was still the most important crop measured in terms of cultivated area. Cotton, 
groundnuts and other crops were far behind.  
 
Livestock has always played a significant role in Eastern Province. Zambia faced a major fall 
in livestock production towards the end of  the 1990s due to outbreaks of severe cattle 
diseases such as the Corridor disease and East Coast Fever60. This caused a significant 
reduction in the number of cattle in Eastern Province too, and re-stocking was an extremely 
slowly process.   
 
                                                 
60 Interviews conducted in Lusaka and Chipata by the author, 2003.  
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The present study, also called the Eastern Province Income Diversification Study (EPIDS) in 
2003, focused on four districts, one of which was selected from the valley (Mambwe) and 
three from the plateau area (Petauke, Chipata, Lundazi). The location of the study sites in the 
districts was determined by the IFPRI 1985/86 study because the aim was to visit the same 
villages and as far as possible the same households. Table 30 gives some characteristics of 
each of the selected districts based on the profiles and strategic-development plans prepared 
for the District Planning and Implementation project during the late 1990s and early 2000s.  
 
Table 30. The four districts selected for the EPIDS study in Eastern Province. 
 
 Mambwe Lundazi Chipata Petauke 
Area, km2   4,840    14,058     5,147   18,980  
Cultivated land, ha 13,000 154,600   72,070  76,500 
Population (2002) 46,419 232,274 358,880 233,684 
Rural population 
(2002) 
44,568 220,660 290,693 222,000 
Altitude in meters 
above  sea level 
600 – 800  600 – 1,200 900 – 1,200 600 – 1,220 
Annual rainfall mm 750 – 850 700 – 1,000 850 – 1,050 Mean 980  
Location 
 
85 km from 
Chipata in 
Luangwa valley 
181 km north of 





177 km from 
Chipata, along 
the Great East 
Road 
 










Annex 4. Schedule of the field study 
 
 
Time Activity Location  Remarks 
30.1.2003 Researcher arrives in 
Zambia 
Lusaka  
31.1-10.2.2003 Preparations, logistics, 
registration at UNZA, 
establishing contacts 
Lusaka  
11 - 26.2.2003 Courtesy calls, village 
group discussions, re-
cruiting and training in-
terviewers, designing 







Distance from Lusaka to 
Chipata approximately 
590 kilometres; road 
partly in excellent con-
dition, partly badly dete-
riorated 
27.2 – 12.3.2003 Consulting researchers, 
finalising and printing 
the questionnaire, writ-
ing the instructions to 
the interviewers 
Lusaka  
14.3.2003 Training the interview-
ers 
Chipata  
15.3.2003 Courtesy call to the 
chief of the area in Chi-
pata in which the inter-




17 - 21.3.2003 Household list prepara-
tion, sampling and inter-
views in the Chipata dis-
trict, in-depth interviews 
Chipata; 12 villages 
along the Chipata-
Chadiza road 
The team operated from 
Chipata; the sites were 
20-25 kilometres from 
the town; it was still 
raining in Chipata 
23.3.2003 Team travels to Petauke  177 kilometres along 
the Great East Road 
(Lusaka road) 
24-29.3.2003 Household list prepara-
tion, sampling and inter-
views, key informant 
interviews  
Petauke district; 12 
villages 
Team operating from 
the Petauke centre; sites 
about 5-18 kilometres 
from town. Some heavy 
rains. Vehicle break-
down 28.3-1.4.03 
3.4.2003 Team travels from Chi-  190 kilometres north of 
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pata to Lundazi Chipata; road in very 
poor condition. 
4.4 - 9.4.2003 Courtesy call to the 
Chief, household listing, 
sampling and interviews  
Lundazi district; 6 
villages 
Team operating from 
Lundazi centre, sites 30-
45 kilometres from 
town; rains phasing out 
11.4.2003 Team leaves from Chi-
pata to Mambwe 
 90 kilometres from Chi-
pata, gravel road.  
12-16.4.2003 Courtesy call to Chief 
Jumbe, household list-
ing, sampling and inter-
views, in-depth and key-
informant interviews  
Mambwe district; 
14 villages 
Team operating from 
Masuba; the sites 9-16 
kilometres from the 
camp. No more rains. 
Vehicle breakdown 16.-
19.4.2003 
19.4.2003 Researcher returns to 
Lusaka.  
  
22.4 - 24.5. 2003 Data entry and editing, 
debriefing meetings with 
research institutions and 
individuals 
Lusaka  






Annex 5. Three household cases in 1985/86 and 2003 
 
A household climbing from the middle to the highest income category 
 
The male household head in this highland area was a beginner farmer during the 1985/86 
survey. He was 25 years old, had six years of schooling, and was married with one child. The 
family had taken over the farm from the husband’s elder brother one year before. During the 
1985/86 season, it cultivated local maize and groundnuts on 0.62 hectares. The crop produc-
tion constituted 96 per cent of the household income, and the remaining four per cent came 
from minor piecework on other people’s farms and small remittances from relatives. The di-
versity index was as low as 0.08. The total income of the household during 1986 was ZMK 
3,566, which fits in the medium-income category. The land was prepared using hand hoes, 
and some fertiliser was used on maize. The household kept no livestock.  
 
The household had six members in 2003, two of whom were still going to school in the 
neighbourhood. The four adults worked on the farm. It had managed to expand its cultivated 
area: it had started with one plot in 1984 but was cultivating four plots in 2003, three of them 
donated by the husband’s parents. Hand hoes were used to prepare the land, now 1.85 hec-
tares, was prepared with hand-hoes but work-oxen and implements were hired for ridging. 
All the land it possessed (with no title deed) was under cultivation. The main crops were hy-
brid maize, groundnuts, sweet potatoes, vegetables and sugar cane. The household had man-
aged to purchase fertiliser and used it on maize. The groundnuts, sweet potatoes and vegeta-
bles were transported to the nearest town (25 km away) by bicycle, and sold on the market. 
Crop income was used to pay for an ox-cart to carry maize from the field to the house, for 
example. The children were responsible for the sugar-cane cultivation and kept the income 
from selling the cane. 
 
The children earned additional income by picking wild mangos, which were sold in town. 
There was piecework available on other people’s plots in the nearby village, although find-
ing such opportunities was said to be a major problem in the area. The household had some 
chickens but no other livestock. IT received some transfer from relatives, and its members 
also collected and sold some thatching grass to supplement the total income.  
 
The total annual income of the household in 2003 was ZMK 2,109,000 which lifted it from 
the middle-income to the highest category. The proportions of farm and non-farm income 
were 73 and 27 per cent, respectively. The diversity index was now 0.45.  
 
The biggest problem the household experienced was a shortage of food, which was severe in 
2002 and 2003. According to the interviewee, it normally runs short of food between one and 
three months before the new harvest and some piecework income was needed in order to im-
prove food security. Health-related issues such as the prevalence of malaria, and difficulties 




A household remaining in the lowest income category 
 
This male farmer was 43 years old during the 1985/86 interviews. He had had two years of 
education at school. In 1986 the household comprised 15 members: himself, his wife and 
children, grandparents and other relatives. The farm was located 14 kilometres from the 
nearest district centre. The family cultivated 2.22 hectares of land, and used hand hoes. The 
main crops were local maize, sorghum, and bananas mixed with some groundnuts, cassava 
and pumpkins. The farmer used neither fertiliser nor hybrid seeds, but he was a contact 
farmer and received frequent visits from an extension agent. The value of the crop produc-
tion was ZMK 2,907, which together with other income brought the total to ZMK 3,522. Mat 
weaving and piecework on other people’s farms also contributed to the total figure. The pro-
portions of farm and non-farm income were 87 and 13 per cent, respectively. The diversifi-
cation index was 0.30, and the household was in the lowest income category. 
 
In 2003 the household had eight members, three adults and five children. It cultivated 1.37 
hectares of the 2.62 hectares in its possession (with no title deed), mainly by means of hand-
hoeing, and used neither improved seeds nor fertilisers.  Maize, millet, groundnuts, cassava 
and bananas were the main crops, but only bananas were sold outside the household. The 
total income was ZMK 386,314, of which 94 per cent came from the farm and six per cent 
outside, mainly from piecework on other people’s farms. Because of the problems with wild-
life the household kept only a few chickens. It remained within the lowest income category, 
and the diversification index was as low as 0.11. It could be considered vulnerable because 
of the prevalence of human diseases, the old age of the head and its low rate of self-
sufficiency.The members were members of the church and were active in women’s groups 
and political parties.  
 
The farmer said that maize marketing had become a problem because the maize had to be 
sold locally and the price therefore was very low. Given the short distance to the road selling 
bananas to passers-by was relatively easy. When NAMBOARD was still functioning, the 
household used to grow more maize (up to two hectares) because the market was secure and 
according to the interviewee, the rainfall was also sufficient. During the 2001/02 season, 
however, it cultivated only 0.5 hectares. People in the village had shifted to cotton because 
of the more secure markets. There had not been any fallow land on the farm previously, but 
now there was some lying idle because of the shortage of labour, and also because the soil 
needed more rest than before. Only family labour was used because hired labour was consid-
ered too costly.  
 
This farmer had never used any fertiliser and had reverted from improved maize varieties 
back to the local ones. They also used to have more chickens on the farm, but because of the 




In the 1970s and 1980s, and even in the early 1990s, farmers used to receive frequent visits 
from the extension staff, but now nobody came. The agricultural innovations they introduced 
included row planting, erosion control, contour ridges and new crop varieties, for example. 
More information was still needed on new varieties, and on how to obtain credit for fertilis-
ers and maize seed. When the extension workers came to the farms, the children also learned 
the art of cultivation: they acquired an agricultural mentality. All that had changed, however.  
 
The rains previously came throughout the growing season, but nowadays there is either too 
much or too little. The maize-pollination phase is critical: if there is not enough water, polli-
nation fails and the cobs remain small. Some farmers had shifted from maize to cassava, sor-
ghum and groundnuts because they were less vulnerable to drought. This farmer considered 
cassava the best option. It was just boiled and eaten with tea, not served as porridge and, as 
such, not considered real food.   
 
There was obvious soil degradation between the early 1970s and the 1990s because most 
farmers only grew maize. According to the interviewee, the only available solutions to the 
problem were fallowing and crop rotation. Still, the yields had declined significantly.  
 
There was some piecework available on the small farms in the neighbouring areas, especially 
during the planting season in November-January, and again during the harvest in May-July. 
It was more difficult to find during the rest of the year. All the income it generated was 
needed to purchase food.  
 
According to this farmer, there were more human diseases now than before, many of which 
were related to malnutrition because there was a shortage of relish61. People used to hunt in 
order to get meat, but now there was less hunting. Many ate only vegetables such as pump-
kin and cassava leaves or okra with their porridge. Chicken and fish were very rare on 
households.  
 
A household falling from the highest to the middle-income category 
 
This male-headed household was located approximately 16 kilometres from the district cen-
tre. The head was 45 years old in 1985/86 and had had five years at school. He had inherited 
the farm from his parents. It was large but only 2.6 hectares were cultivated by the family 
and using hand hoes were used. Neither fertilisers nor other external inputs were used. The 
main crops were local maize for their own consumption, and groundnuts and sunflower also 
for cash. The household comprised 10 members, six adults and four children. About 90 per 
cent of the total income of ZMK 6,927 originated from farm sources, and the remaining 10 
per cent from non-farm sources (mainly piecework on other people’s farms). The income-
diversification index was 0.15. This household, which used to be a contact farm for agricul-
tural extension, was in the highest income category.  
                                                 




In 2003 the farm was still headed by the same man, who was now 63 years old. There were 
nine adult household members cultivating 1.6 hectares of land still with hand hoes. The land 
was divided between cotton, local maize, groundnuts, sorghum and fruit, of which cotton, 
groundnuts and fruit were sold outside the farm. The household purchased fertiliser and 
seeds, and had an in-kind credit for cotton inputs. Approximately one third of the land was 
allocated to cotton. Supplementing the crop income was income from livestock, forest prod-
ucts, business activities, wages and transfers. The total income of ZMK 1,292,275 placed 
this household in the middle-income category. About half of it originated from farm sources 
and the income-diversification index was 0.67. Despite its abundant land area and having its 
own labour force, the household was able to produce and store food only for nine months. 
Therefore, starvation was mentioned as a major threat to its well-being and the family had 
also had health problems.  
 
In order to improve the soil fertility the farmer rotated his crops or left the land fallow for 
two or three years. Cotton had just recently been re-introduced in response to the need for 
more cash to cover the grandchildren’s school fees. The farmer had made a contract with a 
cotton company that provided a package of seeds and chemicals. Although the price of cot-
ton seemed rather attractive, he thought that the labour requirement for weeding and spray-
ing was high. The new cotton varieties were, nevertheless, more vigorous and fast-growing 
than the older ones. 
 
This household had had marketing problems with maize and therefore reduced its cultivation 
area. Inputs used to be available locally from the cooperative, which also used to buy the 
products, but since the collapse of the system nothing comparable had taken its place.  
 
 
  
